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IWA-COM delivers real results with 
technology and support 
In the fast-paced age we live in, some technologies can become obsolete 
almost-as fast as they become popular. Not at M/A-COM! In critical 

communications, we're ahead of the curve and that’s the only place to be. 


Flexible technology. Digital or analog. Simulcast or multi-site. 
With a wide variety of frequencies. 

Secure digital communications with high voice quality. 
Designed for smooth upgrade through forward 

and backward compatibility. 


For more information on M/A-COM's EDACS products, email us at 
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More Choices. More Experience. Better Sense. 


tyco 
Electronics 
M/A-COM Wireless Systems 
PQ. Box 2000 Lynchburg, VA 24501 USA V/s 
Telephone +1,434,832,6592 
Fax +1.434.832.1244 / 


macom-info@tycoelectronics.com 
www.macom-wireless.com 


CIRCLE (4) ON FAST FACT CARD 


On the cover: 


® 


MOBILE RADIO 
TECHNOLOGY 


MAY 2002 
Volume 20, Issue 5 


Were public safety officials 


prepared for the Winter Olympics? See 


page 22. 


Features 


22 


28 


30 


& 


Cover Story: Olympic glory 

dames Careless 

Utah police, fire and EMS worked years to ensure a successfully 
secure Winter Olympics. One critical key was the emphasis on 
quality communications. 


Are they giving customers what they want? 

Stuart Carlaw 

Although recent survey results uncover areas ripe for improvement, 
they also disclose points of customer approval that offer 
encouragement to two-way radio makers. 


Pueuic Sarery: Starting small 

Don Bishop 

A rural carrier, two vendors and the Oregon emergency 
management office teamed to launch what may be the first Phase II 
wireless E9-1-1 installation on the West Coast. 


ON THE WEB AT WWW.MRTMAG.COM: 


IWCELIVE! 

Link to news coverage of the 2002 International Wireless Communi- 
cations Expo. Highlights include product announcements, breaking 
news, show highlights and industry insights. 


PCIA changes recall NABER, with focus on private radio, towers 
A slimmed-down Personal Communications Industry Association has 
shed its annual GlobalXChange trade show, its Global Initiative 
service, its LifePage program and 14 employees. 


Departments 


10 


12 


34 


36 
37 


40 


41 


48 


In syne 
Don Bishop 
See you in the funny papers 


In the public interest 
Robert H, Schwaninger Jr. 
Battling bat wings 


Public safety: ‘10-2’ 
Edward J. Atkins 
Remember the basics 


Technically speaking 

Harold Kinley, C.E.T. 

Intermod: Getting the upper hand 
Tuning in 

IWCE reflects industry issues 


Product focus: Connectors 


Products 
Product Encore: 
Surveillance antennas 


20/20 Visions 
Steve Lemons 
Resilience 


Classified 
Ad index 


One West Coast carrier completed a Phase 
ll wireless E9-1-1 installation shortly after 
the FCC’s original deadline. See page 30. 


Mobile Radio Technology, Volume 20, Issue 5, ISSN 0745-7626 is published monthly by PRIMEDIA Business Magazines & Media Inc., 9800 Metcalf Ave., Overland Park, 
KS 66212 (primediabusiness.com). Periodicals postage paid at Shawnee Mission, KS, and additional mailing offices. Canada Post Publication Mail (Canadian Distribution) 
Sales Agreement No, 0956309, Current and back issues and additional resources, including subscription request forms and an editorial calendar, are available on the Web at 


www.irtmag.com. 


SUBSCRIPTIONS: Mobile Radio Technology is mailed free to qualified subscribers within the United States and Canada. Non-qualified subscribers may subscribe at the 
following rates: United States: one-year: $35; Canada: one-year: $45, Qualified and non-qualified subscribers in all other countries: one-year: $45 (surface mail); $90 (air mail). 


Subscription information: P.O. Box 12960, Overland Park, KS 66282-2960, 


POSTMASTER: Send address changes to Mobile Radio Technology, P.O. Box 12960, Overland Park, KS 66282-2960. 


“COMING THROUGH 
LOUD AND CLEAR ..." 


e Antennas 


¢ Combiners Telewave, Inc. delivers 
high performance ... 


everywhere, everytime. 


We bring 30 years of product 
engineering and system design 
expertise to the table for every 
customer, large or small. 


With a full line of standard 
products, and the ability to 
quickly create custom designs 
for special projects, Telewave 
provides unmatched support 
for Public Safety, Government, 
and Business radio systems. 


Call us today at 1-800-331-3396, 
and discuss your requirements 
with our expert sales engineers, 
or visit us at www.telewave.com 
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See you in the funny papers 


The extraordinary effort ex- 
pended by so many to submit com- 
ments to the FCC regarding the 
resolution of 800MHz interference 
should not be personified with 
comic strip characters. 

But here goes. 

There’s the Invisible Man, 
Nextel Communications, saying, “If 
you can’t see me, you can’t touch 
me.” Nextel says isn’t responsible 
for interference caused to 800MHz 
radio systems that it doesn’t own 
because it is operating within its 
license terms—oh, most of the time. 
It doesn’t even mention its statu- 
tory obligation to avoid causing 
harmful interference regardless of 
its license terms. Poof. Invisible. 

But the Invisible Man doesn’t 
hesitate to claim a statutory obli- 
gation for others: “Preserving inef- 
ficient, high-site analog non-pub- 
lic safety land mobile systems at 
the expense of spectrally efficient 
technologies and services would 
contravene the Commission’s 
statutory obligations,” Nextel ad- 
monishes the FCC. That’s the same 
FCC that, um, preserves high-site 
analog 7'V systems at the expense 
of blah, blah, blah. 

There’s Superman, the utili- 
ties—ahem—the critical infra- 
structure industries that use 
800MHz radio systems that might 
be displaced if the Invisible Man 
gets its way and that might con- 
tinue to receive interference if it 
doesn’t. The utilities were quick to 
reach for the yellow “S” and wrap 
themselves in an indestructible 
red cape in hopes of avoiding the 
possible fate of their private wire- 
less brothers. 


Mind the cape 

Superman says: “See here where 
it says, oh, for the purposes of spec- 
trum auction exemptions, that 
‘public safety radio services’ in- 
clude ‘private internal radio ser- 
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vices that are used by ... non-gov- 
ernment entities ... to protect the 


safety of life, health or property ... 
and that are not made commer- 
cially available to the public’? See 
that? That’s us. We’re public safety. 


You mustn’t cause us interference; 
you mustn’t make us pay to change 
frequencies; and you mustn’t oth- 
erwise step on our cape.” 

Don’t forget Little Orphan 
Annie: Southern Linc. Sure, 
Annie’s digital, Annie’s a commer- 
cial wireless carrier, and Annie 
looks somewhat like Nextel. But 
Southern Line took pains to point 
out that it hasn’t been the subject 
of interference complaints, it serves 
five electric utilities and 30,000 
users among 3,000 public safety 
agencies. /¢ shouldn’t be pushed out 
of the 800MHz band by the Invis- 
ible Man just because Nextel won’t 
recognize its own obligation not to 
cause interference. 

Annie says that the FCC should 
first make more rules to require 
licensees to resolve interference 
they cause to public safety radio 
systems. They could use technical 
adjustments and frequency 
swaps, but whatever they do, if it 
doesn’t satisfy, arbitration and 
then perhaps FCC enforcement 
action should follow. Second, 
Southern Line wants all public 


safety licensees to eventually va- 
cate 800MHz for new housing in 
the 700MHz band. 

Captain Industry, in the form of 
the Private Wireless Coalition of 
various private system users and 
trade associations, likes the idea of 
public safety moving to 700MHz, 
but it absolutely, positively won't 
move to 900MHz. “There’s not 
enough spectrum there to meet our 
needs,” the captain says. The coali- 
tion doesn’t think there’s enough 
political support for the 700MHz 
idea, anyway, so it offered up a plan 
to consolidate 800MHz frequencies 
used by private systems, public 
safety and Nextel. 


Long green 

The Green Hornet, public safety, 
is green because it’s the color of 
money. Public safety already took a 
taste of Nextel’s money, $25 million, 
and it can’t take its eyes off of the 
$500 million that it looks as though 
Nextel has promised the Hornet if 
he backs Nextel’s 800MHz plan. 
And the Invisible Man promises the 
Hornet more 800MHz spectrum, too. 
Forget the utilities, other non-inter- 
fering digital system operators and 
private wireless. Keep your eye on 
the prize. 

The comments filed with the 
FCC aren’t as simple as this edi- 
torial makes them out to be. They 
run more than 1,000 pages, but 
probably no more than 3,000, 
counting attachments. 

What’s unfortunate is that, de- 
spite hard work to keep non- 
public safety land mobile radio 
united, the industry split into fac- 
tions as it sometimes does. 


Dn Lahep 


Editorial Director 
dbishop@primediabusiness.com 
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In the Public Interest 


Battling bat wings 


By Robert H. Schwaninger Jr. 


The hue and cry about the 
Nextel White Paper has turned to 
the more studied approach con- 
tained within the FCC’s Notice of 
Proposed Rulemaking (NPRM) 
(WT Docket 02-55) and what the 
private radio industry is going to 
do to answer the agency’s ques- 
tions. And there are questions. The 
thing has more question marks 


than periods ... period. 

What strikes me about the doz- 
ens upon dozens of questions and 
issues raised within the NPRM 
isn’t what was asked, but what 
wasn’t asked. Do I want to com- 
ment on the lack of garb of the ra- 


Schwaninger, MAT’s regulatory consultant, 
is the principal in the law firm of Schwaninger 
& Associates, Washington, which is counsel 
to Small Business in Telecommunications. 
Schwaninger is also a fellow of the Radio 
Club of America. His email address is 
rschwaninger@sa-lawyers.net. 
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dio emperor or simply ignore the all- 
too-obvious naked truth? 

Connecting some of those dots 
that appear obvious to everyone ex- 
cept for the commissioners, have we 
noticed that the greatest level of in- 
terference within the 800MHz band 
appears to be between Motorola- 
made public safety equipment and 
Motorola-made Nextel equipment? 

Now, you might wish to point 
out that Motorola has many di- 
visions and vice presidents and 
people who are trying to explain 
what the Iridium deal was all 
about, and that these divisions 
might not talk to one another. It 
may be that the public safety side 
of the house doesn’t associate 
with the IDEN people. But 
maybe they should. 

Maybe before public safety 
equipment was sold to local gov- 
ernments over the last five to 
seven years, Motorola should 
have read the reams of comments 
filed before the FCC by nearly ev- 
ery corner of the private radio in- 
dustry, which pointed out that the 
digital signals produced by IDEN 
operations were going to create 
real problems for analog opera- 
tors. Then, maybe one blue bat 
wing wouldn’t be beating against 
another in the marketplace. 

So, one question that wasn’t 
asked in the NPRM is whether 
Motorola should be stepping up 
to pony up some of the fix-it 
money. The NPRM focuses on the 
duties of CMRS operators, digital op- 
erators, analog equipment manufac- 
turers (in general), public safety en- 
tities, Congress, cellular operators, 
and just about everyone even re- 
motely associated with the interfer- 
ence issue. Somehow, the document 
does not note that the problem is, on 
one level, internal to Motorola. 

That Motorola is still one of 
Nextel’s largest stockholders places 
it even more squarely in the middle. 
That Motorola has been the third- 
party contractor for relocating SMR 


operators again nudges its busi- 
ness plans into the spotlight. 

As anyone who has read this col- 
umn with any frequency knows, I 
am not a Nextel apologist. There 
are those people who have criti- 
cized me as seeming to have an 
obsession about the machinations 
of the FCC-Nextel connection and 
the mischief that has been wrought 
on our industry in the name of 
emerging technologies. In this case, 
maybe we should look beyond 
Nextel and Mr. McCaw and more 
closely at the one entity that was 
positioned to avoid the severity of 
the interference problem and that 
chose, instead, to sell radios. 

While we are in a mood to ex- 
amine the root causes of the prob- 
lem, let us venture even further 
into the world of honest assess- 
ment. Come on in. There’s plenty 
of room because it’s a place that 
more diplomatic persons rarely 
enter and often studiously avoid. 
But don’t be afraid. It’s just the 
truth, and who can that hurt? 

Literally hundreds of people 
have repeated again and again via 
comments, organizational efforts, 
articles and technical studies that 
the introduction of low-site, digi- 
tal operations into an analog envi- 
ronment, absent adequate filter- 
ing, would create harmful interfer- 
ence, The industry publications 
have stated it. The representatives 
of every private radio group have 
stated it. And every technical or- 
ganization from the IEEE to the 
ham radio operator wing of the 
Pella, lowa Moose Lodge has stated 
it. So, why didn’t the FCC listen? 

We sometimes forget that the 
FCC is the “expert agency” for the 
purpose of regulating telecommu- 
nications, not making systems 
work. And when the job of regula- 
tion is performed moreover for the 
purpose of raising money via auc- 
tion dollars or promoting indus- 
try consolidation in the name of 
emerging technologies—giving a 
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boost for a particular political plat- 
form—the agency’s experts turn 
first to listen to the robber barons, 
and last to the technicians— if at all. 

My wife accuses me of selective 
hearing. I can hear a ball score 
whispered across a radio speaker 
that is partially covered by a 
sweatshirt. I can’t hear her ask me 
to take the trash out. And I’m the 
“expert husband agency” in our 
home. So, I get it. When the FCC is 
awash in the din of clinking cash 
registers and blinded by a blizzard 
of hanging chads, it has trouble fo- 
cusing on practical applications of 
technical knowledge. 

So, if we are honest, the problems 
that public safety operators (and 
all others working in 800MHz ana- 
log) are presently suffering may 
also be laid at the feet of the agency. 
The FCC was told that its regula- 
tory scheme would cause problems. 
The agency was informed of the 
difficulties and was witness to the 
rising number of incidents of harm- 
ful interference that began to 
spring up and spread like crab 
grass across the lawn of short- 
sighted laws that reconfigured the 
use of the 800MHz band. 

I am pleased that the FCC is 
demonstrating some interest in 
this area for the sake of the belea- 
guered public safety operators. I 
am further willing to give a nod of 
approval for the FCC not lofting 
the Nextel White Paper as the sole 
solution (or even the best solution) 
for dealing with the problem. But 
what distresses me is that the 
agency is searching outside of its 
own house for solutions and financ- 
ing. What further distresses me is 
that proposed solutions might eas- 
ily benefit Motorola. 

So, we are back to asking the 
unasked questions. Why not solve 
the problem by having Motorola 
and the FCC pay for their combined 
past mistakes? And why does the 
NPRM lack the one honest state- 
ment that would show the compas- 
sion and caring and public spirit 
that Sept. 11, 2001, was supposed 
to offer in exchange for the horror 
—an apology to public safety from 
Reed Hundt. | 
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Public Safety: ‘10-2’ 


Remember the basics 


Learn from one county's experiences expanding an emergency services radio system. 


By Edward J, Atkins 


Chester County in southeastern 
Pennsylvania is in the final stages 
of transitioning to an E. F. Johnson 
800MHz Multi-Net emergency ser- 
vices voice radio system. Although 
the county’s integrated emergency 
communications architecture has 
other important systems, the voice 
radio has been the most visible. 


Edward Atkins in his West Chester office. 
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a catalog and will conduct an ap- 
propriate cost vs. benefit analysis 
later to determine what additional 
features are appropriate. 


Customer focus 

With the emphasis on quality in 
the past few years, customer focus 
might seem too obvious to men- 
tion. Customer focus is 
especially important in 
a county communica- 
tions center where in- 
dependent customers 
include 44 municipal 
police departments, 57 
fire departments and 
27 emergency medical 
service organizations. 

When thinking of 
customers for the radio 
system, don’t forget the 
dispatchers on the 
other end of the line to 
emergency responders 
in the field. Our cus- 
tomers—the field re- 
sponders and _ the 


Here are some observations (from 
my experience) that may be useful 
to others about to embark on such 
an endeavor. 


Vision, goals and objectives 

It was important to remember 
what we were trying to do. Funda- 
mentally, the county required a 
voice radio system with coverage in 
additional areas, less interference 
than the existing VHF radios, and 
compatibility with other parts of an 
integrated communications system 
that could accommodate growth. 

We needed to guard against the 
“capability creep” from various 
quarters—however well-inten- 
tioned—recommending additional 
features that, although laudable, 
exceeded the project vision and 
design goals. Rather than simply 
dismiss these ideas, we have kept 
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dispatchers—are the 
teams that ensure that citizens in 
distress get appropriate help 
quickly and efficiently. Our cus- 
tomers have many critical tasks to 
perform, sometimes under stress- 
ful conditions. Their loud-and- 
clear message to us was that 
effective, reliable, clear and easy- 
to-use communications tools are 
critical to their safety and success, 


Teamwork 

Once again, teamwork is so obvi- 
ous and so critical. At the founda- 
tion of our team is a close liaison 
with the chief officers of the county 
police, fire and EMS organizations. 
I meet with each group monthly to 
provide updates and to receive 
their feedback on system perfor- 
mance. My operations deputy 
meets with dispatch supervisors 
weekly. The contractors are in the 


loop with daily individual contact 
and a weekly progress meeting 
with minutes and action items, so 
we keep focused on the evolving 
big picture. An outside consulting 
engineer provides critical techni- 
cal oversight. 


Robust technology 

Component failure is a fact of 
life. Yet single-component failure 
cannot be permitted to bring down 
an entire system. Our mitigation 
approach was the use of robust 
and redundant systems all the way 
from dedicated back-up generators 
through inherent system back-ups 
that are regularly exercised to al- 
ternate systems such as pagers 
and mobile data systems. The 
back-ups may not be as elegant as 
the main system, but they ensure 
the provision of emergency service 
to citizens in need. 


Training 

One of our most challenging, yet 
ultimately most fulfilling, activi- 
ties was training. When an organi- 
zation was ready to make the 
switch to the new system, the 
county conducted as much train- 
ing as the chief officer desired. The 
goal was to ensure that the organi- 
zation was ready for the migration 
from basic, separate-system radios 
to the feature-rich environment of 
atrunked, simulcast, interdiscipli- 
nary system. We offer follow-up 
continuation training, and we 
have provided every chief officer 
with radio lesson plans for use in 
annual training. 

Among the numerous elements 
that shape successful communica- 
tions, these basics seem to have had 
the most effect on our project. 


Atkins is director of the Chester County 
Department of Emergency Services in West 
Chester, PA. 
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Technically Speaking 


Intermod: Getting the upper hand (Part 2) 


By Harold Kinley 


“An ounce of prevention is 
worth a pound of cure” certainly 
applies to the problem of 
intermodulation interference. Sev- 
eral methods are used to get the 
upper hand on intermodulation in- 
terference. The method used to 
suppress the IM will depend on 
where the IM is generated. 

Figure 1 shows an RF amplifier 
with two signals (A and B) ap- 


RF AMPLIFIER | 


2A-8 
28 -A | 


Figure 1: If two input signals, A and 8, are applied to 
the input of an amplifier, the mixing process would 
produce two intermodulation products, 2A — 8 and 
2B — A. The level of the IM products at the output of 
the amplifier will depend on the levels of A and B at 
the input and the third-order intercept point of the 
amplifier. The TOIP is a theoretical figure and one 
used to quantify the intermodulation rejection ability 
of the amplifier. The higher this figure, the greater the 
intermod rejection capability of the amplifier. 


fier output will depend on the 
level of the A and B signals at the 
input and the third-order inter- 
cept point (TOIP) of the amplifier. 
Table 1 illustrates the relation- 
ship between input levels: the 
TOIP and IM levels at the ampli- 
fier output. In column A, the 
amplifier’s TOIP is +5dBm. This is 
a low-quality amplifier. Column A 
further indicates that if the input 
levels are at —10dBm, the IM lev- 
els at the amplifier output are at 
—40dBm. In column B, the input 
levels are the same as column A; 
but, the TOIP of the amplifier is 
+10dBm and the IM levels at the 
amplifier output have dropped to 
—60dBm. Note that the drop in the 
IM level is equal to twice the 
amount of the increase in the TOIP. 
In column C, the TOIP increases by 
10dB over column B and the IM 

level in column C drops by 20dB. 
This illustrates the importance 
of using an amplifier with a high 
TOIP. Amplifiers with TOIPs much 
higher than this are used in situa- 
tions where greater IM suppression 
is a must. However, these higher- 
quality am- 


Table 1: The relationship of the A and 8 input signal levels, the third-order 


plifiers are 


| intercept point and the intermod levels at the amplifier output. accompanied 
) x: ee a _ by a higher 
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= t —-> still true— 
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plied to the input. Third-order 
intermod signals, 2A—B and 
2B — A, will appear at the output 
of the amplifier. Other products 
will appear at the output as well. 
However, this discussion will be 
limited to the third-order IM 
products. The level of the third- 
order IM products at the ampli- 
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lated site, and 

you will hear things you have never 

heard before—and wish you 
wouldn’t hear. 

If you are lucky enough to have 

a site where an amplifier can 

help, then use the highest qual- 

ity available. Though you might 

get away with using a lower-qual- 

ity amplifier today, you probably 


won't for long. 

Refer again to Table 1. Column 
D shows the two input signals at 
—13dBm. That is 3dB down from 
column C. Yet, the output levels of 
the IM signals are 9dB down from 
column C. Thus, we have realized 
a three-fold reduction in the IM sig- 
nal level compared to the input sig- 
nals. This is a characteristic of the 
IM mixing process. For third-order 
IM, a reduction of 1dB in each of 
the input signals (A and B) causes 
a drop of 3dB in the IM signals. So, 
for third-order IM we get a three- 
for-one advantage. That is, for ev- 
ery decibel of attenuation in the 
input signals, we get a 3dB reduc- 
tion in the IM product. With fifth- 
order products, we get a five-for-one 
reduction. This can be generalized 
as such: A reduction of 1dB to the 
intermod-forming input signals 
will yield N decibels of reduction 
to IM signal for an Nth-order IM 
signal. This reduction must occur 
ahead of the mixing point. This is 
an important characteristic—one 
that can be used to our advantage 
in suppressing IM levels. 

In Table 1, examine column E. 
Here, the input signal levels are 
increased by 1dB compared to col- 
umn C (from —10 to —9dBm). Yet, 
the IM signals at the output have 
increased by 3dB. This is the re- 
verse of the above situation where 
the input signals were reduced. 
This still complies with the IM mix- 
ing rules. A change in the levels of 
the IM forming signals ahead of the 
mixing point will result in a greater 
change in the IM signal by an 
amount equal to the order of the 


Contributing editor Kinley, MA7s technical 
consultant and a certified electronics techni- 
cian, is regional communications manager, 
South Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Stan- 
dard Radio Communications Manual, with tn- 
strumentation and Testing Techniques, which 
is available for direct purchase, Write to 204 
Tanglewylde Drive, Spartanburg, SC 29301. 
His email address is halkinfey@charter.net. 
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IM signal. 

Taking a final look at Table 1, 
examine column G. Here, the in- 
put signals are equal to the TOIP 
of the amplifier and the IM signals 
are equal to the input signal lev- 
els. This theoretical point can 


cause the amplifier would become 
practically inoperative before this 
point is reached. 


Transmitter-produced IM 
The class C output stage of a 
transmitter is fertile ground for the 


never be reached in practice be- production of intermod. By design, 
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it is non-linear, rich in harmonics 
and connected to an antenna. Let’s 
look at a typical two-signal IM 
product of the third order that is 
capable of interfering with a 
nearby receiver. We will assign 
some frequencies and calculate an 
approximate level for the IM sig- 
nal. Then we will apply some solu- 
tions and check the final outcome. 

Figure 2 shows two transmitters: 
A and B. Receiver C is operating at 
a frequency that is equal to 2A — B. 
The signal from transmitter B en- 
ters the final stage of transmitter 
A where it mixes with the signal A 
to form the 2A — B IM signal. This 
is on the frequency of receiver C 
and therefore causes interference 
to the receiver. The calculation of 
the level of the IM signal is shown 
at the right. Because the level of 
the IM signal is —79dBm, it will 
seriously degrade the performance 
of the receiver. Steps must be taken 
to suppress the [M signal to a non- 
interfering level. The amount of 
suppression necessary will depend 
on the site noise level and the mini- 
mum necessary receive level. 

Figure 3 shows that to suppress 
the IM signal to a non-interfering 
level, a bandpass cavity filter and 
an isolator have been installed on 
transmitter A where the IM signal 
is produced. Figure 4 shows the 
selectivity curve of the bandpass 
filter. Note that as the signal from 
transmitter B passes through the 
filter, it is attenuated by 20dB. The 
isolator offers another 35dB of at- 
tenuation to signal B before it 
reaches the final amplifier stage of 
transmitter A. 

Still, an IM signal is formed in 
transmitter A and travels back up 
the line through the isolator with 
negligible attenuation. But in pass- 
ing back through the bandpass cav- 
ity filter, the IM signal is attenu- 
ated by 20dB. This means that the 
IM signal leaving the antenna and 
reaching receiver C is 75dB down 
from what it was before the isola- 
tor and cavity filter were installed. 

In this case, we did not gain any 
leverage in reducing the IM signal. 
To realize any leverage, both sig- 
nals, or at least the signal with the 
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Technically Speaking 


PATH LOSS TO ANTENNA B TO A = 80cB 


ALL ANTENNA GAINS = 6d8d 

ALL LINE LOSSES = 2dB 

TX POWER OF A AND B = 100W OR 50dBM 
PATH LOSS ANTENNA A TO C = 50dB 
CONVERSION LOSS IN TX A FINAL = 15dB 


Figure 2: The signal from TX 8 (shown in green) 
enters the final stage of TX A where it mixes with 
the signal from TX A to form the intermod signal, 
2A — B (shown in red). This IM signal, at the 
frequency of RX C causes interference to RX C. The 
IM level at the input of RX C is —79dBm. See below 
for calculations. 
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coefficient greater than one, must 
pass through some attenuation 
ahead of the mixing point. Another 
mixing point that could generate 
the 2A — B IM signal is in trans- 


low level as to be incon- 
sequential. 


Receiver-produced 
intermod 

There is a third point 
in Figure 2 where the 
2A — B IM signal could 
form. It is in the receiver 
itself. If the receiver 
front end were suffi- 
ciently overloaded, it 
would become nonlinear 
and become a good mix- 
ing point for the produc- 
tion of IM products. (See 
Figure 5.) In this situa- 
tion, it is possible to get 
leverage from suppress- 
ing the IM signals. Re- 
member, if both IM 
forming signals (A and 
B) are attenuated prior 
to the mixing point, the 
amount of reduction in 
the IM level is leveraged 
by a factor equal to the 
sum of the coefficients of 
the individual signals, A 
and B. 

In Figure 6, an at- 
tenuator is placed be- 
tween the antenna and 
the receiver input so 
that the individual sig- 
nals, A and B, must pass 
through the attenuator. 
If the attenuator is set 
to 3dB, then we will re- 
alize a 9dB reduction in 
the 2A - B IM signal. 
This gives us real lever- 
age in dealing with the 
IM problem. Because 
the desired signal must 
also pass through the at- 
tenuator, it will also be 
attenuated by 3dB. So 
the net gain, in terms of 


PATH LOSS ANTENNA B TO A = 80dB 
ALL ANTENNA GAINS = 6dBd 

ALL LINE LOSSES = 2dB 

TX POWER OF A AND B = 100W OR 50dB 
PATH LOSS ANTENNA A TO C = 50dB 
CONVERSION LOSS IN TX A FINAL = 15dB 
ATTENUATION OF CAVITY AT F,, = 20dB 
ATTENUATION OF CAVITY AT F. = 20dB 
ATTENUATION OF ISOLATOR = 35dB 


Figure 3: An isolator and a bandpass cavity have been 
added in the line at TX A. This provides an additional 
75dB of suppression of the intermod signal. This places 
the intermod signal at the input of RX C at a level of 
—154dBm. This is well below the receiver sensitivity 
threshold. Thus, the 1M is dead and buried. See 
below for the calculations. 
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mitter B. However, the IM gener- 
ated there would be at a much 
lower level because of the leverage 
effect. This is because the A sig- 
nal would be attenuated by the 
path loss between the two trans- 
mitters. Because this attenuation 
would be leveraged by a factor of 
two, the resulting IM signal in 
transmitter B would be of such a 
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carrier-to-interference ratio, will be 
6dB. In a situation where the IM is 
of low amplitude and the site noise 
is high, a simple resistive attenua- 
tor might be all that is needed to 
resolve the problem. 

Usually, the cure is not that 
simple. It becomes a matter of se- 
lectivity ahead of the receiver. The 
more selectivity that exists ahead 


of the first active receiver stage, 
the better is the IM rejection ca- 
pability of the receiver. It may be 
necessary to connect two or three 
bandpass cavity filters in cascade 
to achieve sufficient suppression 
of the IM signal. (See Figure 7.) 
This bandpass response curve rep- 
resents a bandpass filter arrange- 
ment placed in front of the 
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receiver. The response of the filter 
is such that the attenuation at the 
desired receiver frequency 
(154MHz) is 2dB. The attenuation 
at frequency A (155MHz) is 10dB. 
This will be leveraged by a factor 
of two from the IM form of 2A — B. 
The attenuation at frequency B 
(156MHz) is 25dB. Thus the total 
reduction in the IM signal in the 
receiver is: 


2(10) + 25 = 45dB 


Another possible filter method 
uses a notch filter. If it is desired to 
notch out both signals, A and B, two 
notch filters would be required. If 
we can only use a single notch fil- 
ter, we have to choose which of the 
two IM-forming signals to notch. It 
would be best to notch 


—1dB 


—200B 


— 


F, = 156MHz 
F, = 19SMHz 
| F. = 154MHz 


Figure 4: A cavity filter with this selectiv- 
ity characteristic is placed in the TX A 
line. The center frequency at 155MHz 
passes the normal TX A signal with little 
attenuation. The attenuation at the fre- 
quency of TX B is 20dB, and the attenu- 
ation at RX C frequency (the intermod 
signal) is 20dB. So, this filter provides 
dual action to suppress the IM signal. 


out the A _ signal 
(155MHz) because a 
leverage factor of two 
would be realized. If 
we choose to notch out 
the B signal (156MHz) 
no leverage would be 
realized and we would 
only achieve a decibel 
for decibel reduction 
in the IM signal. To 
notch out both of these 
signals would require 
two notch cavities. 
The advantage of 
using notch cavities 
is that more attenua- 


NK, A 


C=2A-8 


tion (at a specific fre- 
quency close to the 
desired frequency) 
can be achieved than 
with bandpass cavi- 


Figure 5: The signal from TX A (shown in blue) and 
the signal from TX 8 (shown in green) enter the front 
end of RX C where they mix to form the intermod 
signal, 2A — B. This IM signal, at the frequency of RX 
C, causes severe interference to RX C. 


ties. The disadvan- 
tage is that the notch 
filter only helps at 
one frequency while 
the bandpass filter 
helps at many fre- 
quencies outside the 
passband of the filter. 
The choice of which 
type of filter to use 
will depend on the 
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ATTENUATOR 
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degree of suppression 
needed and the spac- 
ing relative to the de- 
sired receive signal. 


Figure 6: A simple attenuator is placed ahead of the 
receiver so that the A and B signals must pass through 
it before getting into the receiver. This simple attenuator 
can provide leverage in suppressing the IM signal. 
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Technically Speaking 


Crystal filters are now 
available for operation at 
VHF highband range and 
can provide excellent selec- 
tivity. Typically, the crystal 
filter has a comparatively 
high insertion loss at the 
desired pass frequency. 
Some IM generation is also 
inherent in crystal filters, 
but the good usually out- 
weighs the bad, yielding a 
positive net result. 

Many times interference 
is called intermod when it 
really isn’t intermod. Spuri- 
ous signals are not always 
the result of intermod- 
ulation. One telltale sign of 
intermod is a signal that 
might be heard in the 
middle of a conversation 
then cut off abruptly. An- 
other sign is an over-devi- 
ated signa]. The key to sup- 
pressing the IM signal is 
identifying the mixing point 
and the individual compo- 
nent signals that form the 
IM. It is possible to have a 
combination of mix- 
ing points. For ex- 
ample, there might be 
a combination of 
transmitter-produced 
IM and receiver-pro- 
duced IM. When sup- 
pression techniques 
are applied to the 
transmitter, the re- 
sults might first ap- 
pear promising. Then, 
further efforts might 
not yield further re- 
sults. If the IM from 
the transmitter is 
suppressed below the 
level of the IM pro- 
duced in the receiver, 
the receiver-produced 
IM will become the 
dominant IM and 
suppression tech- 
niques must be ap- 
plied at the receiver. 

For further reading, 


I highly recommend Intermod Con- 
trol by William F. Lieske Sr., founder 
and retired president of EMR. I con- 
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Figure 7: Two or three bandpass cavities con- 
nected in cascade could provide a bandpass 
selectivity such as this to suppress the IM sig- 
nal level in the receiver. Note that the normal 
receiver frequency is placed in the center of 
the passband of the filter to offer little attenua- 
tion to the desired signal. The A signal is at- 
tenuated by 10d8 and this will be leveraged by 
a factor of two while the 8 signal is attenuated 
by 25dB. This results in a 45dB reduction in 
the IM signal produced in the receiver. 
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Figure 8: A notch filter such as this can be used to 
suppress the IM signal. The desired receiver signal at 
154MHz is attenuated only 1dB, while the A signal at 
15SMHz is attenuated by 30dB. This 30dB is lever- 
aged by a factor of two so the result is a 60dB reduc- 
tion in the |M signal. 


sider it the definitive work on 
intermodulation interference. 
Until next time—stay tuned! @ 
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Are To What You Do. 


We manufacture communications consoles - 

in fact, it’s the only thing we do. 

And because we’re not as large as some 
companies, we can react to our customers 
needs much faster than other manufacturers. 


Our dispatch console systems have been selected by some of the largest 
transportation, utility, public safety and defense organizations in the world. 
They could do business with any communications company, but they chose 
Avtec because of the quality of our products and customer service. We also 
developed custom applications for some of these installations — further 
evidence that we understand what you need and how to structure systems 
that deliver on time, every time. 


Since we build focused communications systems, all our products are 
digital multi-line, multi-operator console systems, with all the reliability 


and flexibiliry you need — built into every Avtec system we make. 


To find our what Avtec can do for your organization, call 803.892.2181 
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Cover Story - Public Safety 


‘om a public safety standpoint, 
any Olympics is a logistical 
nightmare. But with the hor- 

rors of Sept: 11 weighing on their 
minds, Utah police, fire and EMS 
could be forgiven for being very, very 
neryous last February. 

Well, nervous they may have 
been, but they were also prepared. 

In fact, public safety radio com- 
munications for the Salt Lake City 
Games were so well organized and 
implemented that the games them- 
selves were “anticlimactic” for the 
agencies involved, said Gary 
Lancaster, assistant director of the 
Valley Emergency Communica- 
tions Center . The center is a nine- 
county regional network that 
helped manage emergency services 
for the Winter Games. 

“It-was quite calm during the 
Olympics,” Lancaster said. “We 
didn’t see the call volumes that we 
expected, and our staff Spent a lot 
of time waiting around for things 
to happen.” 


Compatibility and cooperation 

Despite the name “Salt Lake 
City Games,” the 2002 Winter 
Olympics took place in 10 venues: 


live in the city and five in the neafby 


mountains. About 8,500 athletes 
from 80 countries competed, dn- 
gulfed at every turn by spectatgrs 
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and media alike. 

From a radio standpoint, Salt 
Lake City proper wasn’t a problem. 
“We have a single, highly placed 
repeater that provides excellent 
coverage,” said Jerry Evans, com- 
munications director of the Salt 
Lake City Fire Department 
(SLCFD), which also handles the 
city’s EMS radio traffic, 

In concert with county and 
city-police, the SLCFD:handled 
in-town communications from 
its*own dispatch center. SLC 
police and fire operate on 
Motorola Centracom:Gold Elite 
Radio systems on 800MHz, 
“There’s no interoperability 
problem here,” Evans said- 


”] 


. Com. 
a 


However, the mountain venues 
were something else. To communt- 
cate at these games, VECC banded 
with the Utah Central Area Net- 
work—a wide-area network that 
will eventually deliver state-wide 
communications—to add 12 extra 
transmitters and towers to UCAN’s 
existing 43-tower network. (Sixtéen 
separate H9-1-1 centers tied into 
UCAN, thedargest being VECC: All 
toldy UVCAN supported 15,600 ra- 
dios during the Winter Games.) 

For maximum range, mostof the 
transmitters were built on 
mountaintops, said Steve Proctor, 
UCAN’s executive director, with 
one remote unit running on solar 
power.( Despite the snow and winds 
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The spectre of Sept. li 

‘Even before Sept. 11, radio ¢om- 
munications for the Salt Lake City. 
Games were being planned with 
extreme care. 

“We set up extra radio channels 
dedicated to the Olympics, with 
extra’dispatchers and ‘call-takers 


At the venues themselves, secu- 


rity was boosted by. bicycle 
teams— equipped with radios and 
medical kits—and ‘gators.’ “These 
are the small golf carts that you 
see at football games,” Evans 
said. “Kqutpped with a stretcher, 


the gators can cart people out of 


the: venues to:curbside, where they 
can be picked up by ambulances.” 


Left: The Mt. Ogden commiinications 
site’ aften the first major snowstorm—the 
Downhill'and Super G events: location. 


Left: A Blackhawk helicopter lands: at the 120-foot Lewis 
Peak-site;(a Cooperation of federal, state and local agencies). 
Above: UtahiOlympic Park in the summer of 2001: the site 
of the: bobsled ahd jumps: 
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Of course, security kept a close 
eye on these crews. They also thor- 
oughly searched any police, fire and 
EMS equipment coming onsite, 
which is why local agencies began 
to use ‘sanitized vehicles.’ 

“These were trucks and cars 
which had been pre-checked and 
approved,” Evans said. “Each had a 
sticker on the window proclaiming 
this status, and each was generally 
reserved for Olympic use only. As a 
result, the crews would just check 
our undercarriages for bombs, but 
otherwise let us in without delay.” 

Sept. 11 motivated the officials 
to check “the little things, like mak- 
ing sure all of the payphones were 
working properly, and that the cor- 
rect location information was com- 
ing back to our dispatch center when- 

ever they called in,” Lancaster said. 

This said, Sept. 11’s actual effect 
was a call to verify the existing plans’ 
soundness, In fact, no major changes 
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IS MORE THAN JUST PRICE 


At Kenwood, real value begins with honoring commitments. For us, it also means offering 
products with high quality and unparalleled performance, at a fair price. And in this 
business, providing real value also means continual innovation. So, when the next step 
is digital technology, Kenwood is your choice for real value. 

Backing our technology commitment is our nationwide network of authorized dealers 
who will offer digital technology like P 25 radios. Kenwood digital offerings, combined 
with our complete line of analog product, means that your communications needs are 
met now and in the future. In the coming year, Kenwood innovation will bring you new 
products that both meet our standards and match the market's evolving requirements. 

We know you have an unlimited need for KE INAV, @Y@) B) 
quality and reliability. Trust Kenwood and our 
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were made after the Sept. 11 review, 
Evans said, except for the police re- 
ceiving a lot of extra radios from the 
Secret Service and the FBI. 


Showtime 
On Feb. 8, 2002, the XIX Winter 
Olympics began in earnest in Salt 
Lake City. So did the work of the 
region’s public safety networks. 
Needless to say, Lancaster’s 


staff was excited. With the years 
of preparation and fears of terror- 
ism who could say what was going 
to happen? 

Fortunately, not much. 

There was a lot of traffic. “Be- 
tween Feb. 4 and 20, we processed 
8.5 millions calls,” Proctor said. 
But the extra staff was able to cope 
with them. Meanwhile, the 800MHz 
technology held up fine.“There were 
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U.S. Patent 4,950,913 Foreign patents pending. 
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no major system component fail- 
ures,” Proctor said. 

For their part, the bicycle and 
gator brigades were so efficient that 
they ended up doing a lot of first- 
response work, even though the 
Olympics had hired staff to do this 
job. 

The kinds of incidents were 
mainly the kinds you’d expect at 
4,390 feet above sea level, Evans 
said: “dizziness and shortness of 
breath, and things like that.” How- 
ever, there wasn’t the level of heart 
attacks that EMS crews had ex- 
pected due to altitude, nor any of 
the other awful possibilities that 
everyone feared. 

In fact, the actual Winter Games 
were almost a letdown, as far as 
public safety networks were con- 
cerned. That’s a reflection of how 
smoothly things went, and how well 
the security system performed. 

This is a good thing, when you 
think of it. 


Aftermath 

Today, Utah’s police, fire, and 
EMS are recuperating from two 
weeks’ worth of global scrutiny. 

They’ve already returned their 
loaner radios, although Jerry 
Evans does hope to keep some 
GlobalStar handsets. Meanwhile, 
the FBI, Secret Service, and FEMA 
have pulled out, as have the spec- 
tators and TV networks. Once 
again, life has returned to normal 
in Salt Lake City. 

In hindsight, “The cooperative 
effort between agencies was mar- 
velous,” said Proctor. As for the net- 
work performance? Unlike SLCFD, 
“we found the 800MHz coverage is 
better than UHF or VHF.” 

Clearly, when it came to Olym- 
pic public safety networks, Salt 
Lake City got it right. 

The key to its success was to 
“start planning early, and get ev- 
eryone involved,” Proctor said. “The 
more you cooperate with each other, 
and the earlier you do so, the more 
time you have to recognize chal- 
lenges and address them.” 

“As well, be flexible,” he added. 
“And remember: Not everyone needs 
tobe in the same talk group.” 
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SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: 


+ HIGH EFFICIENCY SWITCHING TECHNOLOGY 
SPECIFICALLY FILTERED FOR USE WITH 
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+ HEAVY DUTY DESIGN 

+ LOW-PROFILE, LIGHT WEIGHT PACKAGE 

» EMI FILTER 
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PROTECTION FEATURES: 
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DESKTOP SWITCHING POWER SUPPLIES 
CONT. (Amps) 
7 


MODEL 
SS-10 

SS-12 10 
$S-18 15 
$S-25 20 
$S-30 25 


SIZE (inches) Wt.(ibs.) 
14x6x9 3.2 
%x6x9 3.4 
%x6x9 3.6 

24x7xK 9% 42 
SUHX7T KM 5.0 


DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 


MODEL 
SS-25M" 
SS-30M* 26 30 


CONT. (Amps) Ics 
20 25 


RACKMOUNT SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) 
SRM-10 7 
SRM-12 10 
SRM-18 15 
SRM-25 20 
SRM-30 25 


WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) 

SRM-25M 20 

SRM-30M 25 


SIZE (inches) 
24x 7x 9% 
SUx7xK 9% 


SIZE (inches) Wt.(ibs.} 
Ax 19x 9% 43 
SAxX19x 9% 47 
SAX 19x 9% 5.0 
34x 19x 9% 65 
BAX 19x 9% 7.0 


SIZE (inches) Wt(Ibs.) 
34x 19x 9% 65 
3Ax 19x 9% 7.0 


2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 


MODEL CONT. (Amps) Ics 
SRM-25-2 20 25 
SRM-30-2 25 30 


WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) 

SRM-25M-2 20 

SRM-30M-2 25 


CUSTOM POWER SUPPLIES FOR RADIOS BELOW 


EF JOHNSON AVENGER GX-MC41 

EF JOHNSON AVENGER GX-MC42 

EF JOHNSON GT-ML81 

EF JOHNSON GT-ML83 

EF JOHNSON 9800 SERIES 

GE MARC SERIES 

GE MONOGRAM SERIES & MAXON SM-4000 SERIES 
ICOM IC-F11020 & IC-F2020 

KENWOOD TK760, 762, 840, 860, 940, 941 
KENWOOD TK760H, 762H 

MOTOROLA LOW POWER SM50, SM120, & GTX 
MOTOROLA HIGH POWER SM50, SM120, & GTX 
MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

UNIDEN SMH1525, SMU4525 

VERTEX — FTL-1011, FT-1011, FT-2011, FT-7011 
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SIZE (inches) Wt.(Ibs.) 
3% x 19x 8% 10.5 
3Ax 19 x 9% 11.0 


SIZE (inches) Wt(Ibs.) 
3%x 19x M% 10.5 
SAx 19x 9% 11.0 


NEW SWITCHING MODELS 


SS-10GX, SS-12GX 

SS-18GX 

SS-12EFJ 

SS-18EFJ 

$S-10-EFJ-98, SS-12-EFJ-98, SS-18-EFJ-98 
SS-12MC 

SS-10MG, SS-12MG 

SS-101F, SS-121F 

SS-10TK 

SS-12TK OR SS-18TK 
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SS-10SM/GTX, SS-12SM/GTX, SS-18SM/GTX 
SS-10RA 

8S-12RA 

SS-18RA 

SS-10SMU, SS-12SMU, SS-18SMU 
SS-10V, SS-12V, SS-18V 
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Are they giving customers 
what they want? 


Although recent survey results uncover areas ripe for improvement, they also disclose 
points of customer approval that offer encouragement to two-way radio makers. 


By Stuart Carlaw 


ne age-old question that all 
companies ask themselves 
is: “Are we giving our cus- 


tomers what they want?” 

This question forms the bedrock 
of Intex Management Services’ lat- 
est research project into the percep- 


Other Public 
Safoty or 
Security 


Transportation 
1.6% Other 
4.9% 


2.7% 


Manufacturing 


12.4% 
Paramedic om %, 
1.1% : 
»3000 Rsdios 
11.4% 


1001 to 3000 
Radios 
10.8% 1 to 50 Radios 
38.6% 
501 to 1000 


101 to 500 
Radios 
16.3% 


51 to 100 
Radins 13.3% 


Figure 1. Breakdown of respondents by industry 
sector and company size. Source: IMS. 


tions of mobile radio users and pur- 
chasers in North America. This in- 
dependent survey suggests that for 
some companies the answer would 
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be “very nearly,” and for others it 
would be a resounding “no.” The 
only universal conclusion is that no 
supplier is perceived to give its cus- 
tomers entirely what they need. 

IMS sent a detailed question- 
naire to 5,000 people in North 
America involved in the purchasing 
and use of mobile radio products. 
From this mailing, a detailed data- 
base of responses was compiled. A 
breakdown of the industry sectors 
and organization sizes of the re- 
spondents appears in Figure 1. 

The survey confirmed Motorola’s 
dominant market position. The 
company was perceived to be the 
best manufacturer of both termi- 
nals and infrastructure. (Terminals 
include mobile and hand-held ra- 
dio transceivers.) However, the sky 
is not entirely dark for all the other 
manufacturers. The survey identi- 
fied several chinks in the Motorola 
armor where users clearly per- 
ceived that the manufacturer was 
underperforming. Figure 2 pre- 
sents the best-perceived terminal 
manufacturers in the survey. 

If Motorola were to look over its 
shoulder in the race for the North 
American mobile radio market, it 
would most likely see Kenwood 
Communications. Kenwood had 
consistently good results for infra- 
structure and terminals and was 
particularly strong in competitive 
pricing and product quality. 

The surprise package of the sur- 
vey must be Vertex Standard, 
which edged out M/A-Com Wireless 
Systems for third place. Vertex 
Standard had a good perceived per- 
formance level in most areas— 


particularly on the technical side. 

Surprisingly, considering its 
large market share, M/A-Com took 
fourth place. Even more worrisome 
for M/A-Com must be the fact that 


o 20 40 


Figure 2. A ranking of “the perceived best 
overall mobile radio terminal manufac- 
turer” responses. 


it performed markedly worse in the 
infrastructure rankings. It is pos- 
sible that recent name and owner- 
ship changes have affected its per- 
formance or have created doubts in 
the minds of users and purchasers. 
The survey led to several funda- 
mental conclusions, including: 

OU Every major manufacturer was 
perceived to have one or more 
key weaknesses. 

( There seemed to be specific ar- 
eas where smaller manufactur- 
ers and distributors had a dis- 
tinct advantage over the larger 
suppliers. 


Carlaw is a market analyst for the Commu- 
nications Research Group at Intex Manage- 
ment Services, Wellingborough, United King- 
dom. The report described in this article is a 
small part of the IMS mobile radio report 
portfolio. Carlaw can be reached by email at 
stuart.carlaw @imsresearch.com or by tele- 
phone at +44 1933 402 255. 
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As well as measuring the per- 
ceived performance of suppliers, the 
research also measured the impor- 
tance of various service-, product- 
and company-related factors when 
buyers purchase mobile radios. 1001 to 3000 

This part of the report found that 
companies and organizations of dif- 
ferent sizes and from different in- 
dustry sectors required strikingly 
different things from their mobile 
radio products and suppliers. The 
most interesting fact was a distinct 
correlation between the size of the 
organization and the single most 
influential criterion affecting the 
purchase of mobile radio products. 
Figure 3 compares company size 5 ‘ Be ae i - A PS PA 
and the importance of two of the 


101 to 1000 F 


51 to 100 


main factors measured. For this fig- inp sat 
ure, only “competitive price” and O High Product Quality 
“high product quality” are shown @ Competitive Price 
because these were identified as the 


awe i as factors for companies of Figure 3. Importance of factors when purchasing mobile radios vs. company size 
all sizes. in terms of radios used. 
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Times have changed. 


Information is readily accessible to 
anyone and that limits your ability to 
effectively manage dangerous situations. 


Transcrypt Secure Technologies 
information security devices can help 
keep you in control, allowing you to 
coordinate your response. The result? 
More efficient operations. 


Transcrypt Secure Technologies' 
scramblers can be added to almost 
any new or existing analog two-way 
radio system. Plug-in installations are 
also available. 


Take homeland security to a new level 
with a leader in the industry. 


Transcrypt Secure Technologies. 


call 800-228-0026 www.transcryptsecure.com 
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Public Safety 


Pam Hicks, 9-1-1 supervisor, watches Shannon Neseman, GIS 
coordinator, examine the nearest address to the wireless caller. 


startin 


A rural carrier, two vendors and the Oregon emergency management office teamed 
to launch what may be the first Phase II wireless E9-1-1 installation on the West Coast. 


By Don Bishop 


dge Wireless has become the 

first wireless telephone car- 

rier on the West Coast to of- 
fer GPS-enabled phones for Phase 
II wireless E9-1-1 service. 

Nokia 5100, 6100, and 7100 se- 
ries wireless phones used on the 
Edge Wireless system are fitted 
with an accessory that combines 
a battery and a GPS receiver. The 


Responding to requests from 
carriers, including Edge Wireless, 
the FCC granted waivers to extend 
the Phase II deadline beyond the 
original Sept. 1, 2001, date. Edge 
Wireless perceived a marketing 
advantage, together with im- 
proved safety for its customers, 
and completed its Phase II instal- 
lation not long after the original 
deadline. In its ru- 
ral coverage area, 
Edge competes with 
Ramcell, U.S. Cellu- 
lar, Sprint PCS and 
Nextel Communica- 
tions to serve area 
residents, along 
with motorists on 
the busy Interstate 
5 corridor. 

“In this area, 
Edge Wireless has 
broken the ice,” said 
Herb Torrens, man- 
ager for corporate 
communications at 
Temecula, CA-based 
Plant Equipment. 
“When one carrier 
offers E9-1-1, the 
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GPS accessory sends location in- 
formation to emergency service 
providers when users dial 9-1-1 
and press the “Push-to-pinpoint” 
button. Location technology pro- 
viders Airbiquity and Plant Equip- 
ment worked with Edge Wireless 
and the Oregon Office of Emer- 
gency Management to activate the 
service in Douglas County, OR, in 
April. Service to Josephine, Curry 
and Coos counties was slated to 
follow in June. 
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rest are motivated, A 
big reason to have a wireless phone 
is for safety. The first carrier to 
have it advertises and promotes it.” 

Ken Keim, Oregon OEM’s sec- 
tion director for technology and 
response services, added that the 
four counties include a lot of land 
but a small population. The GPS 
accessory avoids the need to use 
technology installed at cell sites 
to triangulate, to measure time 
difference of arrival or to use 
other methods of calculating a 


handset’s location. 

“We're happy to get a Phase II in- 
stallation working,” Keim said. “Plus, 
this installation gives us a way to 
prove the mapping technology that 
we're going to use statewide.” 

Using digital map information 
from Tele Atlas North America 
(formerly Etak), Menlo Park, CA, 
Keim’s team worked with employ- 
ees at the Douglas County 
Sheriff’s Office Communications 
Center, a public safety answering 
point, to develop the master street 
address guide used to plot loca- 
tion coordinates delivered by 
wireless carriers. Torrens said 
that data often must be converted 
from old-fashioned tabular lists 
and paper maps to make the digi- 
tized map data sets used by a 
modern geographic information 
system for E9-1-1. 

Plant Equipment’s mapping 
software matches coordinates sent 
by the GPS accessory over the Edge 
Wireless network to the PSAP with 
the nearest address in the street 
guide. A map pops up on the 
dispatcher’s screen showing the 
location and identifying it with an 
address, an intersection or a mile- 
post. The dispatcher reads the in- 
formation over a voice channel to 
the responder, unless the responder 
has a mobile data terminal. 

“Edge Wireless brings the tele- 
phone call. Airbiquity brings us the 
latitude and longitude transmitted 
over the phone line and decodes it 
at the PSAP with the help of Plant 
Equipment’s mapping products. It 


Bishop is editorial director. His email address 
is dbishop@pnmediabusiness.com. 


WWW.MRTMAG.COM 


A BIG “THANKS” 


fonal Wireless Communicatio 


TO ALL ATTENDEES AND EXHIBITORS 
AT IWCE 2002 IN LAS VEGAS 


WE LOOK FORWARD TO SEEING YOU NEXT YEAR! 


MarRcH 10-14, 2003 
LAS VEGAS CONVENTION CENTER 
LAS VEGAS, NEVADA USA 


MANAGED AND SPONSORED BY: 
PRODUCED BY; 


www.iwceexpo.com  FPRIMEDIA MAT RF design. alle 


Public Safety 


took a lot of equipment and initia- 
tive to move this product along to 
get something out in the field and 
working,” Keim said. 

Airbiquity, Bainbridge Island, 
WA, makes the GPS accessory for 


handsets or the TDMA network 
used by Edge Wireless. Edge Wire- 
less offers the GPS accessory pack 
for about $60 to $70—much less 
than the cost of a stand-alone GPS 
unit and about the same price as a 


the Nokia handsets. The technol- 
ogy requires no modification of the 


standard battery pack 
At the PSAP, Airbiquity’s 


Audio Products 


for two-way radios 


PRYME Radio Products™ 
offers a full line of audio 
accessories for two-way 
radios, including remote 
speaker microphones, 
mini-boom mics, throat 
mics, earphones, 
surveillance kits, and other 
types of audio accessories. 
We have a range of 
products available for light 
to medium duty industrial 
and public safety 
applications and models 
that are compatible with 
most major brands of 
portable radio, including 
Motorola, Kenwood, lcom, 
and Vertex/Standard, justto 
name afew, More than just 
offering microphones, we 
offer solutions for your audio 
needs. 


Dealers 
Wanted! 


PRYME’ 


Kado Froducts 


PRYME Radio Products _ a 
480 Apollo St., #E d 


Brea, CA 92821 USA i : 
Fax: 714-257-0600 = 
ax. e 


Phone: 714-257-0300 
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aqServer and Plant Equipment’s 
Vesta (a telecommunications system 
that integrates computers and tele- 
phony) decode the GPS data. Plant 
Equipment’s digital 
mapping display, 
Orion MapStar, 
plots the precise lo- 
cation on the digital 
mapping display. 

Keim said that 
the state has been 
working on a time- 
line since begin- 
ning to collect a tax in 1995 to fund 
wireless E9-1-1, and that the April 
launch of service in Douglas 
County was right on time. He said 
that the implementation might 
have happened sooner, but it took 
time to convert all the necessary 
maps to a digital form. 

Keim said that more than 40% 
of calls to 9-1-1 in Oregon originate 
on wireless phones, and the per- 
centage is rising. In the four-county 
area where Edge Wireless is roll- 
ing out Phase II service, he said 
that neither Ramcell Cellular nor 
U.S. Cellular has reached the level 
of Phase I service, which identifies 
which cell site is handling a wire- 
less 9-1-1 call. He said that Sprint 
PCS and Nextel are in the process 
of installing Phase I service in the 
same area. 

Andy Rimkus, vice president of 
marketing at Airbiquity, 
said the installation is 
important to the com- 
pany as one of the first 
implementations of a 
GPS handset in the 
United States. He 
said that he antici- 
pates that Edge 
Wireless would 
follow up with 
commercial ser- 
vices this year 
using the same 
product. Those 
services in- 
clude operator- 
assisted, loca- 
tion-based 
services us- —«s 
ing location Airbiquity’s GPS 
information %°®SSOry. 


Rimkus 
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The players 


Edge Wireless — An AT&T Wireless af- 
filiate in the western United States, Edge 
Wireless has been operating in Oregon 
for less than a year. Jeff Keller, the 
company’s director of operations, noted 
that Edge Wireless’ competitors have been 
operating there for several years, without 
achieving Phase II 
wireless E9-1-1 ser- 
vice. Edge Wireless 
was formed in 1999 
by Wayne Perry, Cal 
Cannon and Donnie 
Castleman. The com- 
pany uses time-divi- 
sion, multiple-access 
network technology. 
Joe Gayer, director of 
strategic relations, 
heads the company’s wireless E9-1-1 
team. Gayer has been an officer in state 
chapters of APCO and NENA. 

Oregon OEM — By January 2001, the 
Oregon Office of Emergency Manage- 
ment had updated the state's 57 PSAPs 
with integrated computer and telephony 
systems to deliver border-to-border 
wireline E9-1-1 service. In partnership 
with state chapters of APCO and NENA, 
Oregon’s 9-1-1 program includes a 
Phase II wireless location project that fea- 
tures statewide mapping services, an 
inter-tandem transfer network and da- 
tabase services. 

Ken Keim, OEM section director of 
technology and response services, said 
that the state is ready to accept location 
data from carriers and to install the nec- 
essary interfaces in minimal time. “There’s 
a lot of frustration on my part and from 
the rest of the public safety community 
that carriers aren’t moving faster with 


Gayer 


that the customer would transmit 
voluntarily using the push button. 
Examples of commercial services 
include roadside assistance and 
help in finding the nearest bank 
or ATM. 

“We've proven that there is a 
solution for TDMA and GSM sys- 
tems,” Rimkus said. “Some have 
argued that such a solution 
doesn’t exist. I believe we’ve 
shown that it does.” 

Moreover, Rimkus said that the 
installation is a “proof statement” to 
the public safety community and a 
credit to Edge Wireless’ leadership. 

“Edge Wireless is a small rural 
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Phase Il,” he said. “When the Edge Wire- 
less project came along, we jumped at it. 
We hope that with the successful comple- 
tion of this installation, other carriers will 
be willing to step up and do something.” 

Plant Equipment — Established in 1968, 
Plant Equipment made its first product, a 
key telephone system, for utility industry 
call centers. The company later developed 
automatic number identification and au- 
tomatic location identification systems for 
9-1-1 call centers. Today, the company 
offers an integrated management system 
for mapping components that allows call 
centers to build and customize digital mas- 
ter street address guides. 

“We developed middleware for our 
mapping application, and Airbiquity's 
aqServer that allows the two applications 
to exchange data, something we would 
do for any other location technology ven- 
dor. Our digital mapping display can ac- 
cept wireless and wireline data from any 
type of system whether network- or 
handset-based,” said Herb Torrens, man- 
ager of corporate communications at 
Plant Equipment. 

Airbiquity — A location technology 
company that delivers GPS data to wire- 
less networks, Airbiquity sells patented 
aqLink software that enables wireless car- 
riers, automobile manufacturers, commer- 
cial call centers and Internet portals to of- 
fer their subscribers location-based ser- 
vices that enhance productivity, manage 
assets and deliver personalized content. 
Among the company’s customers are 
AAA and its Response Services Center 
subsidiary, the Wingcast joint venture of 
Ford Motor and Qualcomm, Agere Sys- 
tems (formerly Lucent Microelectronics) 
and Security Associates International. 


carrier, and it has taken a big lead- 
ership role when other carriers per- 
haps have not. They showed that 
Phase II wireless E9-1-1 can hap- 
pen today, where others seem to 
have taken a wait-and-see attitude 
toward wireless E9-1-1.” 

Rimkus said that the Airbiquity 
GPS accessory would work the 
same with any of Edge Wireless’ 
competing carriers’ handsets. 

Airbiquity has more rural 
carriers in its sights. Rimkus 
said that the FCC tracks 660 
wireless carriers, leaving many 
potential carriers as customers 
beyond the “Big Six.” 


Plant Equipment's Vesta mapping software 


matches 
coordinates sent by the GPS accessory to the PSAP 


with the nearest address in the street guide. 


“We are targeting those small- 
to-medium-size carriers that want 
to solve their 9-1-1 issues, and we 
have some more coming up,” he 
said. “We think rural carriers are 
underserved. GPS works well 
where you can’t triangulate eas- 
ily, such as where cell towers are 
spread far apart. And a good num- 
ber of rural carriers still use 
TDMA where usable Phase II tech- 
nology is hard to come by.” a 


Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


* Rack-mount and mobile systems 


« Warnings digitally recorded for 
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Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 
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The International Wireless Communications Expo 
opened on Wednesday, April 23. 


IWCE reflects important industry issues 


What started out 
as the National Ra- 
dio Dealer’s Confer- 
ence in 1977 has 
evolved to an inter- 
national wireless 
conference and ex- 
position. More than 
350 exhibitors of 
land-mobile related 
equipment and ser- 
vices came to Las 
Vegas to present 
their products at 
the 26th Interna- 
tional Wireless Communications Expo. Many exhibi- 
tors reported “quality” attendance, as visitors seemed 
genuinely interested in purchasing equipment. 

The conference program reflected the most important 
issues of the industry today, including the Nextel White 
Paper, the status of Project 25 equipment, the tower 
market, update of 220MHz-222MHz, first response at 


Créare d 
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TUVVTTITTIVIETTTITN | 


IUVUNVVNETTTTYTIE TE: 
IYUVAVUELLNLTET LA TLITH 


Five 100 Watt UHF Amplifiers 
10.5” Total Rack Space 


800-USA-MADE 
800-372-6233 


www.CrescendTech.com 
sales@CrescendTech.com 
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the World Trade Center and FCC “speed traps.” 

Other special events were also held in conjunction 
with IWCE. The Small Business in Telecommunica- 
tions sponsored its annual Jam Session, and PCIA 
held a workshop for the 21st century radio dealer. 
IWCE 2003 will take place March 10-14 at the Las 
Vegas Convention Center. 


Kitchen sees opportunities 
for dealers in spectrum swap 


The International Wireless Communications Expo 
opened April 23 with remarks from keynote speaker 
Jay Kitchen. Kitchen, chief executive of the Personal 
Communications Industry 
Association, said that “the 
industry is having a hard 
time these days.” 

“Much like you, at PCIA 
we have been challenged,” 
he said. “You’ve seen the 
press this week. We’ve 
downsized over a year and 
half.” (See related story at 
www.mrtmag.com.) 


Kitchen 
Kitchen remained opti- - 


mistic throughout the speech, however, encouraging 
dealers to listen to their customers and present so- 
lutions to specific problems. “I’m still optimistic about 
wireless and about land mobile radio, which has been 
around since World War II. The buzz is back in wire- 
less, and it is going to re-emerge. We’ve learned a lot 
from the last 18 months in this deep valley we’ve 
been in.” 

Kitchen said that the telecommunications indus- 
try had been shaken more by the economy, and not by 
a lack of technology. 

Kitchen also discussed the Nextel proposal, saying 
that it had been causing “a lot of discomfort in the 
industry.” He sees opportunity if the proposal were 
implemented. “Relocating frequency blocks to new lic- 
ensees is not uncommon. Don’t forget that’s nothing 
new ... But moving them around so everyone is treated 
equally is something we need to work on. 

“Put your spectrum needs in perspective. How much 
of your business plan depends on securing spectrum?” 
He said entrepreneurs should always be looking and 
not missing an opportunity. He mentioned opportuni- 
ties such as other spectrum bands (700MHz, 220MHz, 
and even 450MHz), spectrum build-outs and dispatch. 

“Dispatch is a hot business,” he said, noting Nextel 
and Sprint PCS as increasing awareness of dispatch. 

Kitchen said that five important things to keep 
in mind are to watch, listen, look around, learn and 
act. “The turtle only moves forward when its neck 
is stuck out.” —-NC 
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Alexander-JBRO combo forms Lexstar Technologies 


Alexander Technologies and 
JBRO Batteries have merged to 
form Lexstar Technologies, Lisle, 
IL. Alexander, a 
company with 150 
employees, had an 
estimated $38 mil- 
lion in sales in 
1995. JBRO, a com- 
pany with 83 em- 
ployees, had an es- 
timated $29 million 
in sales in 1998. Al- 
though no recent sales figures are 
available, a company official said 
that current revenues for both com- 
panies are somewhat less. 

W.R. “Bill” Hennig, who was 
named Lexstar’s president, had been 
president and chief executive of 
Alexander since leaving a similar 
post in 1999 with Dallas-based A.O. 
Smith’s Water Products Division for 
what he described as an opportunity 
to grow Alexander’s business. 

“We were working on an acqui- 
sition strategy last year, but private 
equity funding dried up after Sept. 
11,” Hennig said. “Instead, we de- 
cided on a merger. Lexstar can grow 
more quickly than Alexander and 
JBRO could grow separately.” 

Based in Mason City, IA, 
Alexander made batteries, charg- 
ers and conditioners for the elec- 
tronics, medical, security, scanner 
and military markets. Based in 
Lisle, IL, JBRO made battery packs 
for camcorders and two-way radios 
and had established the Telepower 
brand of retail products. These 
products now belong to Lexstar. 
The unified product lines may im- 
prove Lexstar’s ability to serve af- 
termarket buyers and to serve 
OEM customers compared to the 
separate companies. 

Lexstar’s executives said that 
JBRO’s value-added reseller status 
with Hawker Energy, a supplier of 
starved electrolyte, sealed lead-acid 
batteries, would strengthen 
Alexander’s successful medical line; 
and JBRO’s large customer base 
would benefit from the addition of 
Alexander’s chargers and analyzers. 

Hennig said that he expected 


J 


Hennig 
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that the merger would not neces- 
sarily change the number of em- 
ployees, but in eliminating dupli- 
cated functions, the location of em- 
ployment might change. 

He said that Lexstar intends to 
keep the same manufacturer’s 


representatives that have been rep- 
resenting Alexander and JBRO in- 
dividually. “They are our partners 
in the marktplace. We will continue 
with that arrangement. We want to 
use all the resources available,” 
Hennig said. —DB 
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C/R Contracts 
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Time Sheets 
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Freq Groups 
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Depot 
Contacts 
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Parts Order 
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Fixed Sites 
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Product Focus - Connectors 


Non-solder connectors suit field installations 


Times Micro- nectors use spring-finger center- 
wave Systems conductor contacts and clamp-style 
has two non-sol- outer contact attachments. The 
der EZ two-piece number of connector parts makes 
Ntypeconnectors these suitable for field installa- 
for LMR-900-DB _ tions. Non-solder EZ style connec- 
and LMR-900-FR tors are also available for most 
flexible low-loss LMR cable sizes covering type N, 
5/s" 500 coaxial 7/16 DIN and reverse polarity 
cables. The EZ-900-NMC-2 (male) TNC interfaces. 
and EZ-900-NFC-2 (female) con- WWW.TIMESMICROWAVE.COM 


Connectors available in more varieties 


Radio Frequency Sys- Nand 7/16 DIN male connectors are 
tems has added fourcon- available for Cellflex ‘/s" cable. 
nectors to its Rapid-Fit These connectors are waterproof to 
single-piece connector IP68 and have good IM and return- 
line for foam-dielectricco- loss characteristics. They attach to 
axial cable. Type N and the cable asa single piece, minimiz- 
7/16 DIN female connec- ing the installation time and errors 
tors are available for the associated with multipiece designs. 
Cellflex foam 114" cable, and Type WWW.RFSWORLD.COM 


CPI manufactures a broad line of DC, Tone, Local 
Extension, Multi-Channel, and Multi-Line remotes 


and termination panels for most radio systems. 


The CPI line of Multi-Channel remotes include systems for the 
Kenwood -80 (TSR412/TSP402) and -90 (MCP411/MCP401) 
series and many Motorola models including the CDM1550(LS), 
(MCR211A/MCP200C) and the M1225 Series. For additional 
information on the complete CPI line of products please call us 
or visit our website. 


941 Hensley Lane * Wylic, TX 75098 
Phone: (800) 869-9128 (972) 429-7160 
Fax: (972) 429-7165 
www.cpicomm.com 
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Connectors offer 
simple installation 


NK Cables’ one-piece connectors 
feature silver plating in all electri- 
cal contact areas and high-contact 
mating pressure between the cen- 
ter pin and the center conductor on 
the cable. Also offering high-contact 
mating pressure at the connector 
interface, the connectors ensure low 
and stable IM performance with 
good electrical performance. The 
connectors have met waterproof per 
IP68 water immersion testing speci- 
fications and are available in two 
sealing technologies: o-ring seal and 
Plast 2000 sealant injection. 

WWW.NKCABLESUSA COM 


Connectors provide 
65GHz connection 


The integrated V connectors from 
Anritsu incorporate the launcher 
and integrated glass bead in a 
single housing to pro- 
duce improve- 
ments in effi- 
ciency and perfor- 
mance. The con- 
nectors are suited 
for microwave appli- 
cations where speci- 
fied connector performance at fre- 
quencies to 65GHz is needed. The 
V115F is a ground-lip version, 
which includes all compensation 
steps for matching to microstrip or 
coplanar waveguide. It provides a 
short ground path to help maintain 
good VSWR at millimeter-wave fre- 
quencies. A screw-in version, the 
V116F, is also available. Both con- 
nectors are compatible with exist- 
ing V connectors, as well as with 


2.4mm connectors. 
WWW.US.ANRITSU.COM 
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VoIP console provides 
18 control lines 


Telex Communications’ Vega 
C-6200 VoIP desktop conventional 
radio control console with modular 
dual-line tone card provides as 
many as 18 control lines. Any line 
can be configured for a dedicated 
two- or four-wire full-duplex circuit 
or E and M (local contro] keying). 
The console features program- 
mable squelch control, cross mute 
(hardwire), paging, instant call re- 
corder and voter steering. 

WWW.VEGA-SIGNALING.COM 


Mi 


Miller Building Systems is a full-service manufacturer of 
Telecommunication Shelters. Miller offers mobile shelters for 
emergency situations as well as lightweight concrete, lightweight 
steel and concrete, panelized, and containerized shelters for 


landsite and roof-top applications.. 


Miller's Construction Services Division can provide you with 
turn-key site construction. Make one call and have your project 


handled from start to finish. 


800.423.2559 . 


www. mbsionline.com 
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CIRCLE (23) ON FAST FACT CARD 


MAY 2002 


LLER 


BUILDING SYSTEMS, 


HL OING SYSTEMS INO 


P.O. BOX 1283 
ELKHART, IN 46515 


The Surveillance rack an- 
tenna system from STI-CO In- 
dustries simulates a standard 
contractor’s van rooftop equip- 
ment rack. Hidden inside are the 
antennas. This system offers one 
antenna per vertical roof stan- 
chion for a total system of as 
many as six antennas or six 
| bands. The mobile antenna sys- 
tem eliminates the need to 
mount multiple antennas inside 


Product Encore 


Antennas hidden inside equipment rack 


or outside the vehicle and can be 


installed on any model van. It can 
be moved from one vehicle to an- 
other to support different looks or | 
requirements and provides easy 
upgrade alternatives. 

WWW 5TI-CO.COM 
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Coaxial cable provides low attenuation 


Trilogy Communications’ 
1'/s" AirCell transline and radiat- 
ing coaxial cable is a fully bonded, 
hermetically sealed, air-dielectric 
cable. It provides low attenuation 
and protection against water mi- 
gration. The cables are lightweight 


INC. 


MILLER 


203 W. 23rd Ave. 
64116 


for less tower loading. The trans- 
line is for tower applications, and 
the radiating supports tunnel ap- 
plications. The outer conductor on 
the radiating cables is fully bonded 
and hermetically sealed. 
WWW.TRILOGYCOAX.COM 


RUGGED 75 AMP POWER SUPPLY 


Now in 15,30, 45, 
55 and 75 amps 
@ |2VDC (adjustable output) 


+ 5.5 and 25 amp versions @ 24 VDC (adjustable output) 

* Protected against brownout and AC spike input to 190 volts 

* Reverse battery polarity, overcurrent & over temp protected 
* ULICUL Listed 


Microprocessor controlled automatic 3 stage 
smart charger option can be used with all DPS S43 


charge time, prevents overcharging. 


Contact your communications distributor 
or call or fax us Toll Free 


Phone 1°800°467°6741 


ee 


Fax |1*800°825*1403 


DuraComm® 
CORPORATION 


North Kansas City, MO. On the Web at www.duracomm.com 


Email: duracomm@duracomm.com 
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Digital ANI 


PN scanner covers PCS, cellular frequencies 


The Cardinal from Berkeley 
Varitronics Systems is a hand- 
held PN scanner designed to mea- 
sure PCS and cellular CDMA fre- 
quencies for [S-95B and 1XRTT/ 
CDMA 2000 base stations. The 
dual-band receiver operates both 


ls 
Control Signal’s |D-12/1201 is an economical MDC-1200 ANI system. The ID-12 encoder 


works in all radios and fits in virtually all handhelds and mobiles. The ID-1201 decodes 
any MDC-1200 ANI signal, has a large LED display, a printer port and an RS232 port. 


indoors and outdoors, scanning all 
512 base stations in less than a 
second. The scanner derives the 
base station’s system time and ID 
via its internal sync channel de- 
modulation. 

WWWBVSYSTEMS.COM 


MDC-12006 Signaling 


[ ese | CONTROL SIGNAL 


www.ControlSignal.com 


MDC-1200 is a regstered trademark of Motorola Inc. 


800-521-2203 * 303-989-8000 * Fax 303-989-8003 *« www.ControlSignal.com 
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Measurement Systems 


Analyses: Perform Studies including, Best and Second Best Servin' 
Co- and Adjacent Channel Interference, Multi-site/Multi-signal/Multi-Channel 
Analysis, Simulcast Distortion (Time Delay Interference) Neighbor List Creat 


and Frequency Assignment Too! 


Technologies, Choose From: CDMA2000, W-CDMA, UMTS, GSM 


GPRS, FOMA, TDMA, MMDS/Broadband, WLL/Fixed Wireless 


Propagation and Diffraction Models: Okumura-Hata, Bullingto 
Longley-Rice, Lee, Cost231, Walfish-Ikegami, FCC Carey 6602,Coj 


Bertoni-Xla (3G/UMTS), Okumura-Hata Davidson/Cost231, 
Epstein-Peterson, Giovanell 


Antennas. Radio Base Stations, Hand Held & Mobile Spec 


Comprehensive Mapping Features Compatible with 
ESRI ArcView 3.x and 8.x Desktop Mapping GIS 


Worldwide Terrain and Land Gover Databases Available, 3 


Microsoft Windows Based-Operates in a Network Environ 
RCC Consultants, 


+1.732.404.2500 
comsitesupport@rece.com 
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Dual-ID encoder 
sends PTT ANI 


The QE-2i module is for plug-in 
MDC-1200 and GE-STAR ANI ap- 
plications with Icom radios. The 
device is a dual-ID encoder, which 
will send PTT ANI, emergency ANI 
and man-down ANI transmissions. 
The model has been tested in the 
F30GT, F3S-2 and the F3GS8-2. It 
features programmable time-out 
timer, stuck microphone identifica- 
tion and eight timing sequences for 
the man-down switch. 

WWW.CIMTECHCORP.COM 


GPS/AVL modems 
support Kenwood 


Kenwood Communications’ 
KGP-2A/2B GPS receiver and mo- 
dem are ready for use with the 80 
series or 60G series Kenwood 
trunking mobiles. The system is in- 
stalled in a vehicle, incorporating 
a built-in modem with microproces- 
sor control for base station and 
mobile unit coordination. One 
KGP-2B is used for each base sta- 
tion. The radio connection is pro- 
vided through conventional and 
trunking mobiles, 

WWW.KENWOOD.NET 
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MT-900 
Mobile Radio 


The Tekk MT-900 moblle radio is a full 
featured 32 channel, 40 watt UHF 
transceiver. Some of the standard 
features include CTCSS/DCS, 2-Tone 
decode, ANI and 5 programmable 
scan modes, With an 8 character alpha- 
numeric LCD if Is easy to keep track of 
what channel you are on. It also includes 
a 10-watt Public Address system, Caill 
800-521-TEKK or www. tekkinc.com 
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Antennas cover dense urban areas 


The 721DD65ESXM and 721DD85ESXM from Deci- 
bel Products are dual-band, diversity polarization 
antennas for dense urban coverage. They are designed 
to provide two indepen- 
dent frequency ranges to 
operate under the same 
antenna radome. The an- 
tennas provide 65° and 85° 
coverage in independent 
bands of 1,850MHz- 
1,990MHz and 806MHz- 
896MHz. Both antennas feature slant 45° polarization 
with an engineered dipole structure that is resonant 
on both bands without the use of a crossband coupler. 
The antennas are packaged so they can be mounted 
with connectors up or down, depending on the cell site. 
They may also be mounted flush to a building face and 
then painted to blend into the background. 

WWW _DECIBELPRODUCTS.COM 


Radiating cable offers flexibility 


Times Microwave 
Systems’ FlexRad-600- 
PVC flexible radiating 
cable can be used to pro- 
vide RF coverage in en- 
closed areas where point 
source antennas are not 
practical. These cables 
offer broadband perfor- —& un ecto 
mance to support a wide 
range of applications such as mining, in-building com- 
munications systems, underground applications or 
any enclosed area where controlled RF coverage is de- 
sired. The design allows the cable to be easily installed 
without kinking. 

WWW.TIMESMICROWAVE.COM 


S 


Controller easily programs 


The NHRC-3+ remote 
controller offers simplified 
programming, a CTCSS in- 
put, multitone courtesy 
tones, fan control output, 
four digital outputs and two 
courtesy tone select inputs. 
The controller is program- 
mable by sending DTMF 
sequences. The CW ID, 
hang time, timeout timer 
and tail message counter can all be programmed by 
the user. All the programming is password- 
protected and stored in non-volatile EEPROM. The 
system has a duplex or simplex operating mode. 

WWW.NHRC.NET 
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@ SATEL 


www.sotel.fi 


Stay on top of things. 


Sometimes you need to react quickly. You can’t control your 
operating conditions, but with reliable real-time information 
you can adapt to them. SATEL offers you high quality radio 
modems in compact packages to achieve this. 


SATEL helps you to stay on top of things. With up to 40 km 
range and wide compatibility, a SATEL network enables you 
to control your equipment precisely the way you want to. 
The network is operator free, which means high security and 
low operating costs. With SATEL you don’t 
need to wait for that crucial information. 


Don’t yield to the conditions. Keep the initiative 
with SATEL! 


Please contact the distributor in your crea: 

SATEL Data Radio USA, L.L.C 

(In Canada and the US except the stotes CA, AZ & OR) 
Phone: 1-866-738-9858 or 1-423-357-1764 

Email: info@sotelradic.com Web: www.satelradio.com 
Sartelco USA (for CA, AZ & OR) 

Phone; |-408-973-1740 

Email: Sarteleo-USA@globe2.com 
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Visions 


years of 
history: 
Resilience 


As our magazine celebrates its 
20th year, Steve Lemons takes a 
look in the rear-view mirror: 

Looking back over the past 20 
years, I am still amazed at the re- 
silience of the two-way radio shop. 
Battered with new, competing 
technologies and fewer new radio 
products to promote, the radio 
shop hangs on. Successful shops 
that maintain a presence in their 
markets have engaged the wire- 
less giants and have found ways 
to work with them. And the expe- 
rienced technical services that 
they can provide have been a valu- 
able outsource. 

Technical competence and expe- 


rience may prove to be the key in- 
gredients of successful shops. 

Earning a livelihood from radio 
repairs has been offset with new 
technologies and the engineering 
of customer solutions. Whether 
supplying new data transmission 
backbones or providing new high- 
tech security systems, the radio 
shop has been forced to find ways 
to generate income besides 
merely replacing a spent power 
amplifier transistor. 

Another obvious change over 
past years has been the drastic re- 
duction in competing radio lines. In 
a market that once included more 
than a dozen reputable logos (and 
that now is a market pie with only 
a few slices), a shop’s ability to com- 
pete on service alone is more im- 
portant than ever. 

My hat is off to the radio shops 
that have maintained a strong 
presence and that have held to the 


standards of quality and customer 
service. Over the years, I have 
learned that the quality of a shop’s 
performance is directly propor- 
tional to the shop’s longevity. 

As an aside, I find myself chuck- 
ling every time I run into a young 
enthusiastic wireless tech who has 
no memory or knowledge of the 
“base-and-five” market. 

—Steve Lemons 
National Sales Manager 
Radiofrequency Safety 
International 


(Lemons was the editor of Com- 
munications magazine in 1982 and 
1983. 

At RSI in Kiowa, KS, he sells the 
company’s professional consulting 
services and conducts seminars on 
RF safety and compliance in con- 
nection with FCC and OSHA regu- 
lations. He can be reached at 620- 
825-4600 or sl@rfcomply.com. ) 


Power 


beyond the 


printed word : 


Our ability to help you solve business problems extends beyond the 
great editorial in this publication. 


E-Mail Newsletters, Get the news you need, as it happens. 

Sign up for a subscription to one of our e-mail newsletters. Go to 
PrimediaBusiness.com and click on “I want to subscribe to a newsletter,” 
Or, sponsor one of our targeted newsletters to reach buyars in your 
market. Contact Rob Shore (rshore@primeciabusiness,com or 
212-204-2622}. 


Amplified coverage. Every Primedia Business pubdfication has a website 
with relevant news and additional resources, Go to PrimediaBusiness.com 
and click through to the publications you're interested in. 


Supplier Directory. Find a product or service in our multi-industry 
Supplier Directory. Go to PnmediaBusiness.con and click on the Supplier 
Directory link. 


Custom online “special reports.” Our editorial content and your 
sponsorship can help you increase your sales. Contact Trish Conheeney 
(pconheeney@primediabusiness.com or 212-204-1455). 


Banners. Properly created and targeted web banners can actually be 
incrachbly effective. Target by audience or content. Contact Rob Shore 
(rshore@primediabusiness.com or 212-204-2622). 


Industry news, delivered, Get the latest industry-specific news auto- 
matically detiverec! fresh to your corporate website, intranet or extranet. 
Go to PrimediaBusiness.com and check out Primedia Insight Newswire. 


We can connect you with the exact buyers you're looking for or bring 
you the information you need to win in today’s markets, Click or call 
today to tap nto the power of Primedia Business. 


PRIMEDIA 


Business Magazines & Media 


PrimediaBusiness.com 
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Classifieds - Professional Sevices 


MCCON 


Mobile Communications Consulting 


S.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2837 


GE PORTABLE SERVICE 

* FAST TURN 

* WARRANTY 

* $48.00 hr/2 br. MAX 

* PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W, Parrish Ave,, Owensboro, KY 42301 


270-683-0938 == ED 


We need 
AGENTS & RESELLERS 
to sell 
INTERNET & 
VPN SERVICES 
in the U.S. & Canada 


North American DataCom 
662.424.5030 


MVIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, PE. 


Chairman 
1425 Greenway Drive, Suite 350 
Irving, Texas 75038 
972/580-1911 * Fax: 972/580-0641 


Gene A. Buzzi 


Sentor Vice President tel (85¢)) 224-4451 


Corporate Development 
po wii ext. [5 
fax (850) 224-3059 


e-mail gbuzzva@iree.com 


“=e <) 


RCC Consultants,Inc. 


930 Thomasville Koad Suste 200, Tallshassee, FE 32503 


FREDERICK G. GRIFFIN, P.C. 


$. 2938 Waterlick Road 


Lynchburg, VA 24502 
(434) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1. 
CAD, Paging, LAN. 
Dispatch Communications Centers 
Multi Site Propagation Analysis 
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Computer Software .........000.47 
Employ Ment ........c.creseeressereee 41/42 
Equipment For Sale ..........00+0000 42 
Professional Services .........00000 41 
Rentals and Repairs .......+++» 46/47 
Tower Space .....ccrccsvevssevseessvesseres OF 


PORTABLE 
PO ao TECHNICAL 
RTA TECH SERVICE,INC 
493 Crowell Lane * Lynchburg, VA 24502 


nine GE Portable Radio Service Depot 
le ! fap Factory Approved Nationwide 
QUALITY SERVICE * Current Product Lines 

* Voice Guard Certified 


s 
S + Public Service Trunking 
ERICSSON Surface Mount Technology 


(434) 239-3049 


Dawn Choden 
Classified 


_ Advertising Manager 


800-347-9375 


WANINGER & ASSOCIATES 


\, Attorneys at Law 
‘ 


Robert H. Schwaninger, Jr. 


1331 H Street N.W, Suite 500 
Washington, DC 20005 

Ph- 202-347-8580 

Fax 202-347-8607 


Employment 


POSITION VACANCY + 800 MHz RADIO ENGINEERING 
Bes SERVICES MANAGER (ENGINEER MANAGER 14) 
MICHIGAN PUBLIC SAFETY COMMUNICATIONS SYSTEM (MPSCS) 
MICHIGAN STATE POLICE « LANSING, MICHIGAN 


uccessful candidate will be responsible for managing the 800 MHz Radio 

Engineering Service Unit of the Michigan State Police Communications Division. 

Specific information about MPSCS can be obtained from http://www.mpses.com 
Applicants must have a Bachelor of Science degree in Electrical Engineering and 
Professional Registration (Michigan P.E. preferred). Position requires at least 6 years 
of experience of which 2 years should be in the wireless communication industry and 
at least one year managing and working with a multi-site radio trunking system. 
Applicants must have a working knowledge of radio systems operating in the 40 MHz 
- 900 MHz range and their interaction, including knowledge of wide area interconnect 
through microwave systems (2-18 GHz); trunked radio system experience, including 
voice and data characteristics; expert knowledge of antenna systems in the above 
frequency range; experience in the specification drafting and procurement of radio 
system equipment and services; and a high degree of familiarity with FCC Parts 90 and 
94 and the FAA regulations affecting antenna towers, Salary 50K to 70K. Liberal fringe 
benefits. Send letter of introduction and resume to Ms. Keri Forbes, Personnel 
Specialist, Michigan State Police, Human Resources Division, 714 South Harrison 
Road, East Lansing, MI 48823. 


City of Coral Gables 
Radio Technician ¢ Police 
$38,130/yr. (min) - $51,098/yr. (max) 


Installs, configures, aligns, repairs and maintains analog and digital trucked 


communications systems. Requires a high school diploma or equivalent with three 
years of experience, to include two years of related electronic experience installing, 
maintaining and repairing EDACS trunked public safety radio systems. Completion of 
EDACS factory training, to include course work in EDACS GPS Simulcast Systems required, 


THE CITY DOES NOT EMPLOY INDIVIDUALS WHO NOW USE OR HAVE USED TOBACCO 
PRODUCTS WITHIN THE LAST TWELVE MONTHS. 


APPLY IN PERSON: 
Employee Relations Department 
2801 Salzedo St., 2nd floor 
M-F 8:00 a.m. - 4:30 p.m 


E.OE. © DRUG FREE WORKPLACE 
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Classifieds - Equi 


ary 

2 ma, PURC S000 BASES, 900 MHZ, CBSJLB1IO1A 

8 wa. MICOR PURC BASES, 90D MHz, C7SIZB1101A 
MICOR RPTRS. 800 MHz CSSRCBS103AT 
TARX 5 CHANNEL COMBINER, 800 MHz 
GTX 800 MHz. LTR M11UGD6CU1AN 
MAXTRAG, 800 MHz, DISMQASGBSAK 
RADIUS P200,490 MHz, HA4RFUTI206N 

1 on MSF 5000 APTA, 460 MHz, C74CX871068T 

14 na, GR1225 APTRS, AGO Mitz, HS1S7A 

7 ea. MICOR RPTRS, 460 MHz, C64ACB3105 

2 ea DESKTRAC BASES, 460 MHz, LS45UM70D08 
SINCLAIR OUPLEXERS. 460 MHz. C3034-2F 
SYNTOR X 9000. 460 MHz. T34KEJ7J04AK 
SYNTOR X 9000. ACCESSORY GROUPS 

12 va MAXTRAC. 460 MHz, D44MJA7JASAK 

12 ea. RADIUS M120, 460 MHz, M44GMC20A3AA 


oe 
TWO WAY 
RADIOS 


SCHAEFER 
RADIO CO 


130 


PHONE: 
{319) 
984-6115 


10 ¢a MITREK, 155 MHz. T33JJA3000 
5 ea MAXTRAC, 135 MHz, DASMJA7JASAK 
43 ea MAXTRAC, 153 Miz, DAIMJA77AICK 
2 eo, HT1000, 155 MHz, HDIKDCSAATDN 
24 en. MARATRAC, 48 Mir, T81XTA7DAIAK 
99 en MITREK, 48 Milz, TAIJJA4O00 
10 ea. MICOR BASE, 37 MHz, C71RTB1406 
22 ea MARATAAC. 37MHz, TEIXTATTASBK 
99 ga, MITREK 35 Miz, T81JJA49000K 
5 aa. OC OESK SETS. 11376 
22 oa, LOCAL DESK SETS, 11370 

WANTED: GP300 Portables, VHFAJMF 
SPECTRA Mobiles and UHF SYNTOR Mobiles 


FAX: 
(319) 
984-6220 


Employment 


COMMUNICATIONS 
TECHNICIAN 


Maintain, repair, and configure radio 
communications and electronic systems. 
Prefer candidate with training/experience 
in all areas, FCC license or equivalent. 
Apply: Boise City Human Resources, 601 
W. Idaho St, PO Box 500, Boise, ID 83701 
or at www.cityofboise.org. Applications 
only - no resumes accepted. 


EOE M/F/D/V 


Metro Communications, an Authorized 
Motorola Two-Way Dealer, has an 
immediate opening in Knoxville, 
Tennessee for a Technician. Minumum 
of 5 years experience required. Excellent 
salary. Approx $40K 


Contact Phone: (865)546-03 1 | 
Or e-mail metrojjr @ bellsouth.net 


WIRELESS COMMUNICATIONS 
TECHNICIAN 


Field technician—Must be experienced in 
systems: base stations consoles, microwave 
and data. PCIA or FCC certification preferred. 
Resume to: 
Metropolitan Communications, Inc. 
309 Commerce Drive, Exton, PA 19341 
E-Mall: mcs@chesco.com 

Fax (610) 524-9970 
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ent for Sale 


«BOARDS * STRIPS 


ci — 

$ Specials is of the month 
GE R 36-50 9 oar 40W wiaccessones 
= jee iW — rds, OC control, RX control, Remote aud 

ORION mi 50 range 60 walt with accessories . 

Ge EXECT WW Sow able top base, tow band 
GE MOS rnobiles high band wih access, Model 
GE MLS free high band, with mic & bracket .. 
Be MLS UHF mobiles ish mic, and bracket 


. 
WwW 
i=) 
<< 
x 
= 

e 


tange ‘widattery & antenn. 
MOTOROLA Mitrek 39- 50 range 6OW wiaccossories ... 
REGENCY Mobile model BTH201 pe ti yh 
MOTOROLA Micor 150-170 range, 1O0W range less accessories - 


Available...If you can't find it, try us! 
«$0334 + SLN3SW313 + 


* SELL 


* BUY 


MOBEX 
Managed Services Company) 


integrated Telecom Solutions 


© BDA Systems 

© Simulcast Networks 

* Microwave 

© SCADA 

© Wireless Voice 

* Mobile Data 

© AVL & CAD 

* Cellular PCS Networks 


* Project Management 
© Site Management 

* Field Installation 

* System Engineering 
* Integration Services 
© Consulting Services 
* Staging 

® Critical Dispatch 


6319-C Mutual Drive Phone: (260)480-7885 
Fort Wayne, IN 46825 Fax: (260)484-4210 
WWW. MMSC.CC 


Delay Timer 


ree 
I rogrammable Timer 


“ON WHEN IGNITION IS OFF" 


* Battery & Equipment Protection Device 

* Low/High Voltage load shut down 

* Allows retrieval of data for MDT, GPS, 
AVL 

*30 AMP 12 Volt DC 

* Low voltage sensor (10,5V) - Over 
voltage protection (17V) 

* One year warranty. 


WIG-WAG 
HEADLIGHT FLASHER 
100% SOLID STATE 


* Power: 12 yolts, negative ground system 

+ Up to 4 different patterns 

¢ Flash rate: Nominal] 1.9 per second on 
wigwag pattern 

* Lamp Wattage Capacity: 180 watts 

* Current Output: 15 Amps 

* Size: L 4" x W 2" 1/8 x 1/2" 

* For all US made vehicles 


AC/DC INDUSTRIES 
P. O. BOX 710548, HOUSTON, TEXAS 77271 
Tel: (281) 933-0909 » Fax; (281) 933-1001 
Toll Free: 800-888-0909 


Web-Site: www.acdcind.com 
E-mail: sales(@ acdcind.cam 


~Wt3 1/2 oz. 
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* ACCESSORIES 
AAR COMMUNICA ON INC. 
back, formerly 


S3SIHOSSIOOV + 


* ELEMENTS «REEDS + 


Ang « 


of Gregory Electronics Corp. 
$135 
10, TX control, PSLM, STE, alarm tone ......... oo. $23 


113s ° 


Call (973) 772-0704 or tax (973) 340-1902 
SdidiS* SQHYVOd= 


* 30VuL « 


CMC ENTERPRISES 2-WAY, MICROWAVE & TELECOM EQPT. 
Quantity Equipment List i Price 
ARE OM THE GROUND READY FDR PAJP-OTHER SITES AVAR 
01 AHON USED 200° SSV BOTTOM SECTION 15 NH 
50 MOTOROLA SYNTOR XX (30-50 MHZ) S¥S-90 
10 MOTOROLA MIOOA $00 TRUCKING 78 SLID STATE PA REPEATERS 
15 MOTOROLA SYNTORX 9900 UNI IW VGC......... 
20 MOTOROLA MARATRAG LO BAND 110W 42-50 MHZ _ 
03 GE MASTH fl REPEATERS Hi BAND 110WV $1200.00EA® 
50 MOTOROLA STARPLUS CHANNEL MODEMS MLN 6625 $225, 00EA® 
50 MOTOROLA STARPLUS CHANNEL MODEMS (TX) QRN 4535A $125.00EAw 
50 MOTOROLA STARPLUS CHANNEL MODEMS (RX) CAN 45374 $125 00EA® 
60 MOROROLA SIMULCAST REMOTE CELAY MOOULES TANOGE4A $375.00EA 
15 MOTOROLA SIMULCAST CONTROLLER INTERFACE MODULES .**CALL**® 
LOTS OF MOTOROLA, GRANGER. LENKURT MULTIPLEX 
25 GE DELTA UMF SX T1OW 
15 GRANGER LOW BAND 110W 
35 GE RANGER UHF TIOW 
Gt ADHN SS¥ TOWER 130° (BOTTOM SECTION #10") 
D1 ROHN SS¥ TOWER 140° ;BOTTOM SECTION #10N) 
DI ROHN SSV TOWER 160° {BOTTOM SECTION #122H) 
01 GRASIS tA 46 340° TOWER 
01 ADVANCE INDUSTRIES 48° FACE 330° TOWER 
01 ADVANCE IN)USTRIES 48° FACE 360° TOWER 
atiow List way Call Charles at 336-769-2885 
‘Of morn wisi our wesis at www.cmecest.; 


». S350,00EA® 
. $250 0OEA® 


“CALLS 
$225,00E Ate 
$275.008A® 
S275. DOEA® 

$4000 GOEA® 


FOR SALE 
GL - 3000 S$ Paging terminal 
Asking $7000 or best offer 
See photo at www.bdenterprises.com/gi3000 
Contact: Boyd Potts 
P.O Box 28362 
San Jose, CA. 95159 
408-246-6231 
bpotts@netmagic.net 


DANGER 


If you aren't advertising in 
MRT Classified 
you're swimming in 
dangerous waters! 


Call 


1-800-347-9375 
to place your ad today! 


WWW.MRTMAG.COM 


TWO WAY RADIOS & ACCESSORIES 


BASE ANTENNAS 
MOBILE ANTENNAS 
PORTABLE & GPS ANTENNAS 
COAX CABLE & CONNECTORS 
RECHARGABLE BATTERIES 
RF AMPLIFIERS 
, REPEATER & INTERFACES 
ENCODERS & DECODERS 
UGHTNING PROTECTORS 
DUPLEXERS 
TOWER SECTIONS 
POWER SUPPLIES 
PROGRAMMERS 
SOLAR MODULES 


SC.0C CONVEFIERS 


fy Ts tune 


Immediate 
Delivery, 
Warranty 
& Service 


Righ Quabita ot Uffordalle Prices... 
ErCcom 


Ask for your 


ee free Catalog 


1202 NW, St St 

{305} 889.9127 FAX 069-0652 
NAAM FL, SHOU SA 
Ene eprom beltouts net 


1 PASO, TX 

1830 PAI SANS DR 

(O14) 533-5759 FAX S42-4701 
EL PASO TX MQH01U SA 
siren SOCOM NEL EECOMEDWHE Net 
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BUY °* SELL ¢* Trade 


COME SEE US AT THE 
“DAYTON HAMVENTION” 


IN DAYTON, OHIO ON 
MAY 17, 18, AND 19 


WE WILL BE IN THE NEW 
COMMERCIAL TENT AREA 


SPACES 1202 AND 1203 


We are always buying and 
trading for good used 
equipment and accessories 


OLFE 


COMMUNICATIONS 1113 Central Avenue 


Billings, MT 59102 
Phone: 406-252-9220 
Fax: 406-252-9617 
E-mail: cwwolfecom @ aol.com 


May 2002 


Waterbury, CT 


All CCI 
Labels 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, inc. 
(203) 575-9008 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 with Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) + 800-237-6519 

FAX 504-361-5526 


Advanced Communications 
& Electronics, Inc. 


HP 8920A $4495 
HP 8920B $5200 
CT Systems 3000B $950 

Wavetck SI 4031 $3490 
Wavetek SI 4032 $3980 


Schlumberger SI 4040 $900 
All equipment checked and in good condition. 
5 day ROR. 


434-237-8255 
sales @advcommunicationsinc.com 
www.advcommunicationsinc.com 


Conark 


DIS NG, 
1-800-777-2708 
“We've got what you need” 


Antennas - Coax 
Connectors - Batteries 


Mounting Hardware 
and More ! 


Gamber Johnson - Maxrad 
Multiplier - Astron - JSC 
RF Industries - A/S! 


yrrey COMATERSL COT - Buuiness and Govermert sales only 


Classifieds - Equipment for Sale 


Equipment Indudes minimum: 90 Dey Wart. & HIST Calibration 
HPB920A/102,03,04,05 ~ $6900 ais 03,04,05 ~ — 
HPB921A ~ $7500, HPB92 W600 COWA ~ $8000 
HP892 1A/S00-TDMA ~ $8500. HPB3204A (151 36-TDMA) ~ $2500. 
HPB9208~/102/4 ~ $7,500. HP89208/01 ,04,06,13,14 ~ $5900 
HP89208/01,04,06,13,14,50,102 ~ $7500,, HPB3206A(IS136-TDMA) ~ 5900, 
patel lag gh 00 (15136 - TOMA) ~ $8500 

HPB9225 GSM -- $5500, 

HPB922M ~ S6900. 

HPB924E(COMA) ~ $ 10,900. 

TFR COMI 204 - $6500. 

TFR 160DCSA ~ $6500-1FRSODA - $3500 

Motorohy R26008/HS-S6500. 

Motorolo B . 


1000Mhz Sig.Generators: 

Fike 061A $1600,, Marcon! 2022 ~ $1800, HP8657A ~ $2500. 

2000 Mhz Fluke 608ZA - 100Kha-2.1 Gha-$5900 
}~ $375. HP89038 Audio Anatyzer-S 1900. 
TIMS Sets: HP4935A ~ $950 ; HP4934A ~ $1350. 
HPB902A Mecsurement Receiver (mini}-SB,900 ; HPB901B - $2400. 
New Anritsu Sitemusters on Solel ~ CALL? 
Amtronix Instruments, Inc 
www.omtronix.com 

Ph: 716-763-9104; Fox: 716-763-0371 


UNIGEN sree, 2 vere 
Mobile radio, 25 Watts 
10 Channels, buill-in channel scanner with lockout 

and priority. Multiple CTCSS/DCS Decoder/Encoder, 
volume control squelch, TOT, BCLO, LED channel 

indicator, PC programmable, microphone and 
mounting bracket. 


1 Year 
Warranty = 


Dealers Prices = 
SMH-1525. vir. 148-174Hz. 
SMU-4525. unr, 450-470mHz. 


$129. 
$139. 


1630 Paisano Dr. EL PASO, TX 79901 USA 
(915) 533-5119 Fx (915) 542-4701 
www.epcom.net epcom@whce.net 


7262 NW, 54th St. MIAMI, FL 33166 USA 
(305) 889-1127 Fx (305) 889-0652 
epcom@bellsouth.net 
Ask for your free EPCOM Catalog 
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WE BUY AND SELL ys 
USED RADIOS fil 


Mobiles 


D44MJA7JAS - Moto Maxtrac 300 UHF 32 Ch 40w ............. $275.00 
D44MJA77A3 - Moto Maxtrac 100 UHF 6 Ch 40w.............5. $250.00 
M11UGD6CB1 - Moto GTX 800 Mhz PP Type I] 10 Ch 15w..... 


D37MWA5GB7 - Moto Maxtrac 900 Mhz PP 30w, Conv 
D35MWA5SGB7 - Moto Maxtrac 800 Mhz PP 15w, Conv 
D35MQA5GB5 - Moto Maxtrac 800 Mhz PP 15w, 
SMS-825TS - Uniden 800 LTR 15w 


T73KXJ7JO4BK - Moto Syntor XX 9000 32Ch 100w VHF No/Acc .. $150.00 
T45XAJ5G11AK - Moto Syntor 800 Mhz Type 1 45w All/Acc.... $75.00 
D43CUA7DO0AK - Moto MCX100 VHF 30w No/ACc .............6- $50.00 


D45TLA5GOO - Moto Mostar 800 Mhz Type 1 
T83RTA1200AA - Moto Micor 100w VHF Mobile 
T73VBJDO4BK - Moto Syntor XX 9000 complete kit siren package $600. 00 


T43UXA7H42AK - Moto MCX1000 VHF Trunk mount unit...... $150.00 
TK-941 - Kenwood 900 Mhz LTR mobile 32 system 15w ...... $225.00 
TK-980 - Kenwood 800 Mhz LTR mobile 32 system 15w ...... $125.00 
Misc 

633-6A-2N - Celwave Duplexer UHF .......ccccssessececseceeeeees $300.00 
Model 5200 CES Interconnect Panel ........ +. $275,00 
Model 3500 CES Interconnect Panel ........ --- $200.00 
RELM Emergency repeaters 1 tone VHF ..........+++. --- $325.00 
T800 TAIT TX/RX pair 72 MAZ .....cccceeeeeneeeeeeeenes .-. $750.00 
TWR8-150 Telewave Multicoupler 8Ch VHF .--» $750.00 
Zetron Model 37 Repeaterman ...........0ceeerees --- 100.00 
Zetron Model 48 Max interconnect panel....... . $600.00 
RELM Desktop UHF Repeater 45w 450-470 $600.00 
30-37-04 TX/RX Systems Duplexer ........s.00085 $750.00 
BEOPMTS Terri ial a scsccccicceetsacecncesdaccceedecuvcsnecsesutceseciec $75.00 


EQUIPMENT ARRIVING DAILY! FAX IN YOUR REQUEST! 
sierratwoway @sierratwoway.com 


a 


Neth 


EQODALTOOODR Moto Modax 500 ......ccescssesseeeeeetereeeeeeees 
PPL6050 Ef Johnson VHF Base w/power supply and desk mic . 


916-344-3612 «OFFICE 
916-344-1769 «FAX 


$100.00 
$125.00 


Portables 
P94MGC20A2AA - Moto GP350 UHF 2Ch 4w complete ........ 
P94YQT20A2AA - Moto SP50 UHF 2Ch 4w complete........... 


$325.00 
$250.00 


P94YPC20A2AA - Moto GP300 UHF 2Ch 4w Complete......... $250.00 
HO1KDC9AA1 - Moto HT1000 VHF 2Ch 5w complete .......... $350.00 
HO1RDC9AA1 - Moto HT1000 UHF 2Ch 4w complete .......... $225.00 
HO1UCD6CB1 - Moto MTX8000 800 Mhz PP type! trunking .. $150.00 
H11WCD6CU1 - Moto GTX 900 Mhz PP 10Ch 2.5w............- $200.00 
H35JNC5170 - Moto STX 800 Mhz type | trunking .... . $125.00 


Moto HT90 VHF 2Ch 5w NO/ACC ......cceseceeceseeeersccanenceenees $45.00 
P23RRC20F2 - Moto SP10 VHF dip switch No/ACc ...........204. $75.00 
PORMA - GE MPS 64Ch Scan UHF 5w No/Antennas 
242-8100 - EF Johnson Viking 800 Mhz LTR complete ......,. 
242-8150 - EF Johnson Avenger 800 Mhz LTR complete ...... 
Moto SP50 VHF 150-174 MHZ 10CH SW vices cess eeeeee eens eeeeeees 


Accessories 

Moto STX/MX Rapid Dank charger .......scccseseeeeeeeneeeeeeeeeees 
NMN6193 Jedi Series lapel MICS ..........e0e0eee wa 
L1261A Moto PP Local Remote ..........ceceeeeees 

DR10 CPI Comm Remote 
HLN1185B System 900 Siren Box...........5065 
HSN4030 Moto 80HM Ext speakers (new) .... 
HKN6103 Ignition sense cable kit 
SL-11R Astron Power supply ........:eceeseeeceeeeeeeee se 
SL-11 Duracomm Power supply ..........ccsceeeeeseseseeeeeeeerees 


www.sterratwoway.com 
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And They said it couldn't be done....... 


VHF Inband vehicular repeating now available. 


Public Service Agencies have been asking us for years to 
utilize their existing VHF handhelds and mobiles with the 


SVR-200V8B, VHF Vehicular Repeater, effectively extending the 


range of their portable equal to their high power mobiles. 
Well, we listened and VHF Inband is now available. 


@ Low insertion loss 

e Compact design 

@ High selectivity-narrow bandwidth 
® Factory Tuned 

@ Notch Filter & Preselector available 


® Utilize existing handhelds and mobiles 


Pyramid Communications 
15185 Triton Lane, Suite 102 
Huntington Beach, CA 92649 
Phone: 714-901-5462 

Fax: 714-901-5472 


MF 0 


COMMUNICATIONS www. pyramidcomm.com 
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Polaris Industries, Inc. Radio Programming Cables 


a oe 
470 Armour Dr. NE Atlanta, GA 30324 Technical information WWW 0 larisrad { 0 com 
Fax: 404.872.1038 a an == Be" 404.872.0722 ” | 


Cable The Motorola ® Radio Each Cable Programs Price 
HT 50 and the Radius P100 Models 


|HT50andtheRadiusP100Models 

| HT600/800, MT1000, P200, P210, P00, MTXBOO/MTX610/ MTX820/ MTXG68IMTX900_____________} $ 69.36] 
Model 36 
Model 4 
Model 6A 
Model 68 

i aS ey FL i 


Cloning Cable for the Motorola HT600/MT1000,P200 >, Ee 
GP88/280/300/350/600, LTS2000, GTX-Portable, P110,#7X600 “Mame? 134.95 
; } a) 3 | | $ 3 35.95 | 


A P318/320/928/336/340/ 360/38 


PA-I Programming Adaptor...$119.95 PA-II Programming Adaptor...$139.95 fi PA-III Pocket Programmer...$169.95 
Compatible with "RIB" Unit Contains Rechargeable NI-CAD Batteries 6 =. , - Micro-Size Design for Convenient 


- Rugged Steet Case Perloct for Field Use and Portable . 2 
- Power LED Laptop ‘Notebook Computers uses Portability & Field Use (Laptops) 
- Status LEDs: Power On , Petre, - Uses Surface Mount Technology 
and Data Transfer B , - Rechargeable Battery: 


Works Hours on ? Full Charge! 


THE EARLY ELIMINATION OF DANGEROUS POSSIBILITIES 


In a world of risk, al the training and equipment in the world won't 


make up for a break in mobile communications. Fa ipeney Technologies 
; Incorporated 


STI provides the system you need to automate radio signal measurements ; 4 spaple Sina! Covnmage Mies’ Fingaitps® 
and analyze the results with contour plots and measurement summaries. 2 : ? 

You get concise reports identifying weak spots in signal coverage, so  ° 877-848-8500 toll-free 

you can address problem areas before unreliability becomes a liability. : Kear Rivdeneend «hax cokeca ey 


, _ www.surveylech,com 
The key to safety is planning. Make sure your team has the critical marketing @ surveytech.com 


communication coverage it needs to succeed. : " periitt 8085 S.W, Nimbus Avenue + Beaverton, OR 97008 
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Classifieds - Equipment for Sale 


HANDS FREE COMMUNICATIONS GEAR 


UJ =~ TE 3 
\ — 
| i, _ ——— 
IDEN / MIKE / SouthernLiINCc 


‘Our products incorporate a Patent-Pending 
PTT (Push-To-Talk) Button Technology 
that enables you to use the 
Direct-Connect "2-way” feature 


Most control telephone functions as well.” 


All Products Manufactured by 


electron ics] 


www.HeadsetUSA.com 


1-800-959-2899 


FR 
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Rentals and Repair 


Minitor II Pager 
Repair Just $37.50 
Price includes all 
Parts and Labor 

5 Day turn time 
90 Day Warranty 


Dealer Price 
800-822-2180 
1300 N FL Mango Rd #21 ») 
West Palm Beach, FL 33409 as 
Water/Physical Damage and rie 


eae 


housing parts not included 


RSS Rie 
Pp I LY K 4 flat rate 
MOTOROLA PORTABLE & = beg 
" MosiLe REPAIR 
FACTORY TRAINED & FCC LICENSED TECHS 
FREE RETURN SHIPPING - QUICK TURN AROUND 


PORTABLE Rapio SERVICE, LL 


Call for a quote. 
We'll make your next 
project affordable. 


Ae 
www.mosscom.com 
800-822-MOSS 


Voice: 800-245-4310 
Fax: 870-269-5666 


www. portableradioservice.com 


203 KERA Dr. = Min. View, AR 72560 ‘ 
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MOTOROLA|$ 


PORTABLE & MOBILE REPAIR 


* Quick Turn Around + Free Return Shipping 
* Factory Trained & FCC Licensed Techs 


800°567+5636 


Wwww.arcom2way.com 
10117 W Oakland Park Blvd, Suite 321, Sunrise, FL 33351 


MOTOROLA 
RADIO RENTALS 


* HT 1000, GP300, P200 

« Intrinsically Safe 

* Full Line of Radio Accessories 
* Mobiles & Repeaters 

¢ 24-Hour Service 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm @aol.com 


WWW.MRTMAG.COM 


BUY 


SELL - 


TRADE 
OVERSTOCKED! Must sell NOW 
@ Our website for 100s more items. 


¢ CLEAN EQUIPMENT 


-- Make an Offer. 


* barnettelec.com « email bobb@flash,net 


Min order $200 + shipping * VISA/MC, NO COD'S 


1 PURC 5000 VHF 350W 
1 DESKTRAC BASE 100W 42-50 LINEW TONE 
30. 155 WATT 800 MHZ PA DBP1SSCM2A-G WIDE BAND SOLD STATE SALE '500 
40 SMARTNET TRUNKED SYSTEM CONTROLLER T5076 & others .. 
200 MICOR C55ACB5103 AT 800 MHZ REPEATERS 35,75 & 150 WATT SALE %250 
TPL 260 WATT PA B-266 HMS WIPS ... nan 
MICOR C79RTB1106€ VHF 100W BASE/REPT . 
SYNTOR X CONSOLET & BASE 800T - 
MSF 5000 UHF C74CLB 110W REPT ........... 
GE 900 MHZ DIGITAL PAGING OR CONV REPT 60 WATT. SALE "500 
MICOR VHF-UHF, 30-50 MHZ BASE/REPT 100-375W 
GE MASTR lf BASE/REPT 30-50 MHZ. VHF, UHF 
CELWAVE SJD 880-5T. WISCH MULTICOUPLER 
50 SPECTRATAC RECEIVER, YOTER NEW = 


100 SYNTOR X VHF 100W 32CH WIACC .... 
100 DELTA § VHF 100W 16/32 CH W/ACG 
200 MASTA E VHF 12 CH 100W WiACC 

4 MLSL-260 BOW 2 CH 42-50 M 


Rentals and Repair — 


= 
cod 


Computer Software 


you find system design solutions in-house. 


May 2002 


» CALL 
MAKE OFFER 
SALE *1000 


SALE "350 


6 DIGITALREMOTES 11887-1888, DGT-9000 ... 


50 SYNTORX 9000 CABLES NEW HKW4221A 

50 MITREK 60-100W 30-39 MHz / VHF 150 ... 

10 MIDLAND 70-050 42-50 MHz 60W _.............. 

2 MIDLAND SR-70-0500C 42-50MHz 100W D’M NEW ... 

1 MMOLANO XTR 70-1442 XTR 40 WATT VHF R/M NEW 

2 MIDLAND SR 70-2950 VHF 80 W W/PAC REPTR 

1 MIDLAND XTR 70-1632B UHF 40W Rad NEW 3 995 
50 SYNTOR X 9000 800 TRUNKED TYPE I/ll & CONV. .. SALE "150ea 
50 SYNTOR X 9000 UHF 32CH WIACC me 

400 MOT PAC-AT REPT UHFIVHF ..... 

W SYNTOR X 800 CONVENTIONAL : 

10 SPECTRA 900 B7 15W nn. csossseerneeeeeeree 


100 T-1383 TONE2 CH TELREMOT! 


BARNETT ELECTRONICS INC 


330 HWY, 236 Lonoke, A 


72086 © Phone: 800-423-3858 


FAX: 501-676-2475 « Info: B01 ~676-5506 « Hrs 8-5 M-F CDT 


Classifieds - Equipment for Sale 


BUYING ERICSSON - GE EQUIPMENT 
BUYING ERICSSON-GE a 
oe » 6 


PCS UHF 2 CH Tech. specials ... 
Rangr 150-174 110w less acc. ..... 
Rangr 30-42/35-50 100w less acc 


Delta-SX 150-174 less acc, 100w 

MASTR II 150-174 110w less ace. . 

MASTR |1 42-50 HOW ... 
NEW LONDON ‘TECHNOLOGY. 

752 Alum Springs Road * Forest, VA 24551 


Tel: 434-525-0088 » Fax: 434-525-0078 
www. newlondontech.com 


Cardinal 


Electronics, Inc. 


SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 


Visit our Website: cardinalelec.com 


1631 N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax 


847)870-0342 


gee 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Qua.ity Service on MicRopROCESSOR-BASED 
Mosices, PortaBLes aNnD ConTtROoL Heaps. 
Surrace Mount Repair. Most repairs $75 Pius parts. 
FREE ESTIMATES. 


Warranty Service Available On: 
Com-Net Ericsson * Kenwood 


585 Factory Shoals Ad. 
Austell, GA. 30168 


770-948-9566 


To Your RF Coverage 
and Site Management 


Problems... 


On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 


See details and download demo from our web site! 


SorrWRriGHT, LLC 

1010 So. Jouet St, Surre 204 
Aurora, CO 80012-3150 USA 
Tet. (303) 344-5486 = Fax: (903) 344-2811 


wvrw.softwright.com 


email: sales@softwrght.com 
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Ad Index 


Page Fast Fact Advertiser Page Fast Fact Advertiser 
Company Number Number Hotline Company Number Number Hotline 
AC/DC Industries «cusses $2 100 wnineniBBioss-op0 enWecdConmanications..26 1D cane BOG: O5e-B006 
Anritsu Company ........c000 17-18 ............ 800-267-4878 Klein Electronics............... 46 106.000... 760-781-3232 
Astron Corp. -.ccccessecseesseeseesees 27 Doscsersoens 949-458-7277 Miller Building Systems ...... 87 28... 574-295-1214 
AMEE O socnwasccmeceretet TW 803-892-2181 Norcomm Corp «00... MS Woeuseeses 800-874-8663 
Berkeley Varitronics ............. 4i Seecces 908-548-3737 Polaris Industries ............4. 45 104.0... 404-872-0722 
Carlson Wireless .........0..++: IBC 2 vasssssesss 707-923-9593 Primedia Business 
New Media.............02 40 BO. 212-204-2622 
ChargeGuard #1 ........cccc 26 AQ cessor 800-458-3410 
Pryme Radi 6: scicsascvscasesseceses B20 _ 2B rccanens 714-257-0300 
ChargeGuard #2 we FS BBE. pnanencnse 800-458-3410 
Pyramid Communications... 44 103.0000. 714-901-5462 
Comms. Specialists .............. BE Shisvessecoxes 800-854-0547 
RCC Consultants, Ine. .......... BS = BB ssisese 732-404-2500A 
Control Signal Corp. ............. 88 = B82ennc 800-521-2203 
Sahel ssscscsvessexsccsnennernees 39 31 tiie 866-738-9858 
CPI Communications ........... 36 = -29.,........... 972-429-7160 
Sierra Two Way .......:..se 44 102.000. 916-344-3612 
Crescend Technologies.......... Bf BP scsi 800-872-6233 
DOL WHEE eceacessapvnaxeonrsernas BU VOP eccecan 303-344-5486 
Datron World Comm. ............0.. ToT ue. 760-597-3814 
Survey Technologies ............. 45° 105s 503-848-8500 
TV IBOS. . casssapsiracnsiasian tuannesrasnevainiess 20 == 16............. 562-404-9998 
DOHC ING. ..-reroncarsanrererarerseecesrn BB Bb a sseeee 816-746-1098 
Duracomm Corp. ..........0000.... Bh Di oweaseas 816-472-5544 
TELCWA VE TG: sissy cosszrseasageanseess SM Sasemsensses 650-968-4400 
EDACGB nncinincimnnnnmnngd T @aseuey 804-385-2440 
Thunder Eagle ........0.0.00200... fo 4 Se 703-242-0122 
El Paso Communication ....... BD ENB occsanses 915-533-5119 
Transcrypt Internationa ..... 29 De vrwicsvesss 800-894-2609 
BuGirSCOttsccssiscenensemanenas O Senex 905-860-5546 
Trilogy Communications ......15 = 12 ccc... 601-932-4461 
General Dynamics 
Decision Systems ............. 13 10. 877-449-0600 Vega/Telex Signaling ............ LA Thane 402-467-5321 
ICOM America ......ccceeeeseeeee: B Spears 206-450-6041 Vertex Standard.................. 190) CR eee 310-404-2700 
TWICE 2002 vexcsvssncrsvnccvesseveecer BY pemeancnes 800-288-8606  Zetron Inc. oe eeerseeeeeeeneen 19 15............ 425-820-6363 
JPS Communications ........... BF (Bese 919-790-1011 
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WWW.TELECOMCLICK.COM / WWW.MRTMAG.COM 


The 7-WLL TRAILBLAZER 


Get Full Wireless Voice and Data Communications 
to Your Remote Site - Quickly, Reliably and — , i 
Cost-Effectively - with: Sa See 


iwi er 
* Ranges in Excess of 22 km/14 Miles* grape” 
° License-Free 2.4 and 5.7 GHz Bands | es 


* Data Rates up to 256 kbps 
¢ Crystal-Clear Voice 

COMPACT SIZE 
¢ Self-Contained, Self-Configuring 8.5 X 10.6 X 5 in, 


weatherproof 


Phone Line Extender 

Extends two full-service telephone lines and one data 
port up to 14 miles.* Supports wireline-quality V.90 
dial-up, and RS-232/422 or V.35 interfaces at speeds up 
to 128 kbps for internet and/or fax. 


Ethernet Bridge 

Connects to and extends existing WAN/LAN 

networks to other sites in excess of 8 miles line-of-sight 
distance.” Can also provide wireless broadband 
Intemet and Internet telephony to remote clusters. 


Fractional T1/E1 
Transmits V.35 synchronous data for use as a line 
concentrator with multiplexed voice, or simply for 


"+ Very low power draw. 


extension of any private network, with data rates as Accepts any voltage 
high as 256 kbps! Uses only 2 watts, and costs less from 12 - 48 VDC. 
than the competition. 

* Easily solar powered, 
Leased Line Emulator 
Establishes a dedicated analog connection between * Optional external 
two sites within 14 miles line-of-sight distance. * antenna increases range. 
Provides two full duplex, two-wire or four-wire lines. 

* Repeaters also 
“ranges can be extended using an optional external antenna. available, 


LEADING THE CHARGE ACROSS THE DIGITAL DIVIDE 


CWT CARLSON WIRELESS -~ +1-707-923-3000 phone 
TECHNOLOGIES, INC.  +1-707-923-1913 fax Much more on our website! 


1180-B Evergreen Rd., Redway, CA95560 USA _sales@carlsonwireless.com www.carlsonwireless.com 
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alls 


DCS-23 

Digital Coded Squeich Encoder-Decoder 
Jumper,Programmable tovall 106 DCS codes, 
4,96"\x 1, 18"x.0,25" 

$69,95 


FILTERS 

Call us for the lowest cost, 12.5kHz channel spacing, 
exact replacement crystal and ceramic IF filters for 
part 90 Refarming,’ Complete kits avaliable fof. 
most populat radios at $15,00 to $25,00/kit, 


ID-8 
Automati¢ Morse Station identifier 


i. Meets all FCC ID requirements. 


Fully field programmable with included keypad. 
4.65')x74.12" x 35" 
$69.95 


PE-1000 

Desktop Paging Encoder 

Two-Tone Sequential. 

Other formats and custom tones available. 
78° x 7.8" X27" 

$224:95/) | 


S$S-64 

ICTCSS Encoder 

Microminiature. DIP switch programmable. 
Includes 64 tones from 33.0 to 254.1 Hz: 
0,66" x 1.08” x 0.21” 

$28.95 


TE-32 
Multi-lone CTCSS Encoder 


5.25" x.3,3".x.1.7" 
$49,904 
TE-32D with LED display, $99.95 


TP-3200 
Shared Repeater Tone Panel 


) | Desktop :and tack dare versions, 
1//8209:95) |) | 


/ 


TS-64 

CTcss Encoder-Decodér 

Microminiature mmable, 

Inclides 64 tones from 33.0 to 254.1.Hz.. (i 
0,78" Kit. 70" «0-257 | |) { 


$54. a ice T9408 vith G DIP switch, (e 96) | / 


| a Mg Ip «J 


COMMUNICATIONS 
W SPECIALIS TS, INC. 


Rotary dial switchable to any of the standard 32 EIA tones. 


Full featured-and with all 157 CTCSS/DCS codes. 


y AGRA DEY J CIRCLE G) ON FAST FACT CARD )\\. 


LEADING THE WORLD IN ADD-ON : 
“TONE SIGNALING PRODUCTS ~ 


FOR OVER 30 YEARS 


> One Year Warranty on all products 
> Order Factory Direct - No Minimums ~' 
> Same day shipping on most orders 


> Toll free voice and fax for easy ordering 4 
» 24 hour “InfoFax" and website application notes 
for around-the-clock tech support Pip yt 


NOW MORE THAN EVER, YOUR BEST SOURCE 
FOR QUALITY TONE SIGNALING PRODUCTS! 


WE'RE PLEASED TO.ANNOUNCE THE ACQUISITION OF THE 


Selectone 


LINE OF TONE SIGNALING AND ENCRYPTION PRODUCTS, 
| TO BETTER FULFILL YOUR TONE SIGNALING REQUIREMENTS. 


ST-20, 25, 50 

Voice Encryption Units, ; tiie 

PRIVATE COLLECTION: series provides low'to ihigh level 
security for two-way radio. voice applications, \ 


PC programmable with optional kit \ kot 
OO KIS XO Ron ah Ped yee 
$79.00 - $299.00 . 4 Ih 


ST-804A 

Mult Formal Encoder 
, /Encades Two-Tone Sequential, Burst Tone, . 
| or OTMF ANI/ENI Formats: , 

PC programmable with optional kit, 

‘or factory programmed for free: 

1.415" x 0.84 x 0.15" 

$59.95 


t 


ST¥-809B { Bi Ht 
Multi: Output DTMF Decoder 
Decades’address codes of 1 to 7: ‘ibn 
all 46 DTMF characters... / 

Multiple outputs and remoteiteset capability. 
PC programmable with prone ‘Kit oF factory 
Programmable for free. 

1:34" 0.85" x0.27° 

$59.95 


ST-888 at 
Desktop ANI Decoder / Display Unit \ 
Use with ST-804A\or other DTMF ANI encoders for 
monitoring of fieet radio users and control systems. 
$499.00 


COMMUNICATIONS SPECIALISTS; INC. 
426 WEST TAFT AVENUE * * ORANGE CA 92865-4296 
(714) 998-3021 » pH 974-3420 
ey ENTIRE U.S.A. (800) 854-0647 FAX (800) 850-054 
http:/www.com-spec.com 


ee 


7, 


